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ARFIEL 


ERSATILE IN APPLICATION 
arbonitriding, Gas Carburising, 
‘lean Hardening, Normalising 

d Carbon Restoration 


ROUBLE-FREE OPERATION 
lectric radiant tube elements 


ENTRAL CONTROL CUBICLE (ae 


ll doors and quench lift 
utomatically operated 


RANGE OF SIZES 
overs all normal requirements 


Installation of * ACE” furnaces for heat- 
treating aut bile comy nts. In the 
background can be seen the automatic 
dewpoint controllers ensuring precisely- 
controlled atmosphere conditions in the 
furnaces. (Courtesy Standard-Triumph 
Group Services Ltd). 


FOR ALL HEAT-TREATMENT PURPOSES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD. HERTS Telephone : Watford 26091 (8 lines Pa 
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FURNACES 


tured inthis country for the first time—the 

of lully self-proportioning olf burners. 
Stordy Technical Engineers are willing to discuss any com- 
bustion problems where STORDY-HAUCK Equipment 
tan be with succes, Brochures are ured 
be su pctied on request. 


The ran STORDY-HAUCK combustion equipment 


ineludes 
HAUCK Fully Proportioning ©i! 
sneer 
ST ORDY-MAUEK Combination Propertion- 
ing OH and Gas 
ORDY-HAUCE Self Clean Metering 
atves 
ORBY-HAUCK Micro Cam Off Val-es 
oT ORDY-HAMCEK Radiant Tube Bur, ors 
‘or either gas or olf} 
STOROY-HAUCK Wari-Pressure Burners 
STORDY-HAUCK Blended Flame 
‘or off with cir) 
ST ORDY-PAUCK OF Pressure lators 
Sv ORDY-HAUCK High Radiant Gas 
Burners 
Adjustable Flow Valves 
(for gas 
sTORBY-SPEMCER Turbo Compressors. 
Application of Stordy-Heuck Proportioning 
Burner to Vitreous Enomefling Muffie Furnace, 
with cutomotic control te oil, primary ond 
secondary cir, the secondary air being pre-heoted to 300°C. 
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As part of te Workington 


cether » th 


BRIGHT STEEL 


ROUNDS - HEXAGOKS - 
SQUARES ; FLATS & SECTIONS 


THE 


196/7, PALACE CHAMBERS 
BRIDGE ST., LONDON, S.W. | 
TEL. WHITEHALL 2015 


HALESOWEN 8, CHATHAM STREET 


Nr BIRMINGHAM MANCHESTER | CEN. 0413 
HALESOWEN 1191 


FURNACE 
INSTALL 


STAN DAR D SPEC ALS 


lustrations show 
typical units from 
the ‘B-W range of 
electrically - heated 
Furnaces. 


On right Standard 
type vertical forced 
circulation Furnace 
for temperatures to 
approx. 750°C. 


On left Continuous 
type Furnaces built 
to special require- 
ments. 


OTHER ‘B-W’ PRODUCTS INCLUDE: OVENS, METAL 
POTS, IMPREGNATING PLANTS, TINNING BATHS, HOT 
OIL CIRCULATORS, WAX AND COMPOUND KETTLES 
AND DIP TANKS. 


Send us your 
enquiries 
quoting 

Ref. 5/160. 


BARLOW-WHITNEY LTD., 2, DORSET SQUARE, LONDON, N.W.!. Tel.: AMBASSADOR 5485. Works: LONDON & BLETCHLEY. 
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PLASTICS AND CASTABLES 


“Nettie” Refractory Cement 


Heat-setting 


“Stein” High Alumina Cement 


Heat-setting 


“Maksicear 11" Refractory Cement 


Air-setting 


“Meksiecar” Fire Cement 
Air-setting 
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PLASTIC 
REFRACTORIES 


“Maksiccar Patch” 
Air-setting 


“Stein 73 Patch” 
Air-setting 
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“Stein Refractory Concrete” 
Hydraulic-setting 


“Stein Super Refractory Concrete” 
Woe, Wydraulic-setting 


“Stein Chrome Concrete” 
Hydraulic-setting 


N STEIN & (0. L 
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Refr ctory Ce nts Plastics and Ca cover 

range of properties, we can supply the correct material for most industrial 
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BOHN G. STEIN SCE Please ask for a copy of our No. 4 Pamphiet. . 
OH D. Bonnybridge. Scotland 
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Soaking Pits of all 
Continuous Multi-zone Bloom 
and Slab Re-heating Furnaces 


Continuous. Bogie type Ingot 
Slab #Heating Furnaces 
 Modera Lime Burning Kilns 


A 


PRIEST FURNAGES LIMITED - LONGLANDS « MIDDLESBROUGH 
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We specialise in the design an Of: 
Stress Relieving Furnaces x 
F.122 


Hot and Cold Rolling Mills 
Rolls for Hot and Cold Rolling 
Roll Lathes 
Hot and Cold Shears 
Hot Saws and Reelers 
Steelworks’ Plant and Auxiliaries 
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THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 3 
B563 
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haracteristic of British Crafts- 
manship is this handsomely 
worked pistol. Made in the 16th 
Century from steel and wood it 
is a fine example of the work of that period 
and can be seen in the Victoria and Albert 
Museum. 
Britain is proud of her craftsmen; throughout 
the years their skilled workmanship has earned 
a reputation for Britain that is second to none. 
The historical associations of steel in England 
chronicled through the ages, show how depen- 
dent we have become upon its production. 
Today its manifold uses in industry and every- 
day life have become legion—civilisation itself 
is woven over a framework of iron and steel. 
Hallamshire high grade Alloy and Carbon 
steels are an integral part of Britain's 


| traditional good name. 


Manufacturers of : 


ALLOY & SPECIAL CARBON STEELS 
BARS - SHEETS - PLATES - WIRE RODS 


THE HALLAMSHIRE STEEL COMPANY LIMITED SHEFFIELD 3 . ENGLAND 


Telephone: Sheffield 24304 (5 lines) Telegrams: Hallamsteel Sheffield 
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4 New ‘GR’ Refractory Products 


Everything in 
Furnace Linings 


GENEFAX HOUSE - 
420 


METALLURGIA, March, 1960 


NUMAX 

New dense, high fired refractory to meet 
the most exacting conditions encountered 
in the stack in modern blast furnace opera- 
tions. Main features are very low porosity, 
high resistance to abrasion and a very low 
iron content which makes for complete 
immunity from carbon monoxide attack. 


GLENBOIG ‘SD’ 

Super-duty firebrick meets the demand of 
modern operational methods and more 
severe service conditions in all types of 
furnace. It is tough and dense with a high 
resistance to erosion and slagging. 


SILLMAX ‘I’ 

100% bondless Sillimanite refractory of 
highest purity for use in the lower stack, 
bosh and hearth, in blast furnaces. Very 
resistant to slag and alkali attack and 
volume stable at the highest temperatures 
likely to be encountered. 


GLENBOIG ‘50’ 

Specially designed for use in positions 
where conditions are too severe for super- 
duty firebricks. Has many applications in 
the steel, glass, non-ferrous, lime and 
cement industries. 


GENERAL REFRACTORIES LTD 


SHEFFIELD 10 - 


TELEPHONE: 


SHEFFIELD 31113 
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PHONE: ROTHERHAM 4836 
METALLURGIA, March, 1960 
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There is a size for every furnace 


The term ACHESON is a registered trade mark 


BRITISH ACHESON ELECTRODES LIMITED 
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NOTHING: CHA 
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The usual room-temperature tensile tests are not good enough for 
Thompson L'Hospied. They know exactly how each alloy behaves 
under load at whatever temperature it will ultimately be maintained in 
service. Test results from Stress-Creep and High Temperature Tensile 
machines are correlated to give absolutely accurate information which 
ensures perfection in both alloy and design. Thompson L'Hospied 
Heat resisting castings and Centrifugal castings do a fine job and 
stay on the job longer. Our advisory service — backed by long 
experience with the Furnace Industry — is freely at your disposal. 
Ask a representative to call. 


‘Thompson L’Hospied A entero 


AND COMPANY LIMITED - AMBLECOTE - STOURBRIDGE - TELEPHONE 5/28 
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Sistine © 


JACUUM MELTED 


HAVE WO 


COULD A VACUUM FURNACE 
DO THE SAME 
FOR YOUR PRODUCTS? 


Model 2555 Vacuum Induction Fur- 
nace with melting capacity of 50 
pounds of steel. Other standard 
furnaces have capacities of 12 to 
3,000 pounds. 


Model 2705 Non-Consumable Arc 
Skull Furnace with a capacity of 50 
pounds of titanium. Other standard 
vacuum arc furnaces have capacities 
of 8 to 10,000 pounds of titanium 


for all heat-treatment purposes 


RKED WONDERS 


Metals for parts to withstand jet engine temperatures 
and stresses can be produced in vacuum furnaces. 
Such metals enable components to be made with 
fewer rejects. If your products need parts that 
operate under severe conditions or need high purity 
metals or alloys—a vacuum furnace will help you 
to produce them. 

Wild-Barfield can supply equipment made to the 
designs of and tested by the unrivalled experience 
of the National Research Corporation who have 
built and operated more high vacuum furnaces 
than any other company in the world. 

Write for details of the Wild-Barfield -NRC range 
of high vacuum plant. 


WILD-BARFIELD—-NRC EQUIPMENT INCLUDES: 


VACUUM INDUCTION FURNACES 
VACUUM ARC FURNACES 
VACUUM RESISTANCE FURNACES 
VACUUM ANALYSING EQUIPMENT 
HIGH VACUUM DIFFUSION PUMPS 
LABORATORY VACUUM FURNACES 


is the trade-mork of the National Research Corporation, 
registered in the United Stotes Patent Office. : . 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS OTTERSPOOL WAY WATFORD BY-PASS WATFORD HERTS. 


Telephone: Watford 26091 (8 lines) 
WB 84 
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Gibbons Mahler-v-Linde 
Atmosphere generators with a wide range of applications in many industries. 
in the metal industry for bright annealing, brazing, sintering, gas carburising, 
bright hardening, etc. 


GmvL Ammonia Cracker 


For bright treatment of stainless acid resisting 
and heat resisting steels, and for brazing and 
sintering generally. 


Gibbons Sub-X Inert Gas Generator 


A highly efficient and compact producer of inert gas, operating on standard 
Zaseous fuels and distillate grades of fuel oils. 


G.A.A. Endothermic Generator 


For gas carburising, dry cyanide treatment, etc. 
Automatic response to variations in demand while 
maintaining correct gas/air ratio, 


Write for further details to : 


GIBBONS 
APPLIED 
ATMOSPHERES 
LIMITED 


A SUBSIDIARY COMPANY OF GIBBONS BROS. LTD. 
7 GREENFIELD CRESCENT, EDGBASTON, BIRMINGHAM [5 
"Phone : Edgbaston 4269 
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When temperatures run high... 


rrr, 


“It’s the devil’s own job finding a brick that will both stand up to high temperatures, and resist...."’ 
“What do you call high temperatures ?” 

“Over 1600° Centigrade. ...to stand that and resist—really resist —slag attack. 

And do both of these for a long time without cracking.” 
“Quite a proposition.” 

“More than a proposition. It’s a necessity. Also it has to be a brick suitable for a multitude of applications.” 
“Such as?” 

“Well, it's not only the Steel industry ; there are the glass producers and high temperature 


kiln people too. It’s wanted for soaking pits, reheating furnaces, and burner blocks 
wherever operating conditions are really severe.” 


“| think | know the rest. Apart from the resistance to slag attack you mentioned it must heve 
low spalling tendency and very high mechanical strength. In fact, a super duty brick. Right? 


“| believe you know something. What's the brick ?” 


“The Consett ‘735’ High Grade Alumina Brick~—-ideal for the super duty 
and the multitude of applications you mentioned.” 


“Didn't know you were a refractories expert.” 


“I’m not—the experts are at Consett Iron Company Limited—they’ve got a 
whole range of refractories ... . CONSETT 34!— that’s their number.” 


“Thanks —I'll ring them at once.” 
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CONSETT REFRACTORIES 


CONSETT IRON COMPANY LIMITED, 


_ CONSETT CONSETT, COUNTY DURHAM. 
REFRACTORIES 


Telephone: CONSETT 34! 


METALLURGLA, March, 1960 
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GAS BLAST COMBINED FORGE AND 
BRAZING HEARTH 


Complete with Motor Driven Positive Air Blower, two Gas 
Blast Blow Pipes and one Gas Blast Burner. Suitable for Tube 
bending up to | in. diameter. 


Size of Hearth, 20 in. x 20 in. x 4 in. 


Gas Consumption, 200 cu. ft. per hour maximum. 


Manufactured by 


NATURAL DRAUGHT GAS FIRED SALT 
BATH SUITABLE FOR CYANIDE OR 
NEUTRAL SALTS 


Suitable for temperatures up to 900° C. 


Obtainable in the following sizes : 
8 in. dia. x 8 in. deep, gas consumption 300 cu. ft. /hr. 
8 in. dia. x 10 in. deep, gas consumption 350 cu. ft. /hr. 
10 in. dia. x 12 in. deep, gas consumption 400 cu. ft. /hr. 


Time to heat up—! } hours. 


7, HOLYROOD STREET 


METALLURGIA, March, 1960 
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Rust preventives: Metacon rust Strippable coatings: Dewatering rust § Magisol: 
Most of the Croda range are | remover: not only | Crocell: hot dip preventives: special 
© based on lanolin called removes all rust § thermoplastic coating § lanolin based solvent 
the finest organic metal from ferrous protects metal parts dewatering oils blend 
protective compound by metals but also from corrosion and remove all removes 
the National Physical in the same mechanical damage. moisture from grease 
Laboratory.Asmanufacturers | operation gives Rhinohide: tough metal and leave § and oil 
of lanolin, Croda can offer the metal a plastic applied by an oily rust from 
rust preventives at highly rust preventive spraying, protects preventive film metal 
competitive prices coating large parts on the surface surfaces 


Croda Ltd, Cowick Hall, Snaith, Goole, Yorks; and London, Manchester, Edinburgh, Verviers, Milan, New York 
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LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY 


METALLU ?GIA, March, 1960 15 


SHOP ASSEMBLY OF 800 TON HOT METAL MIXERS 


Newton Chambers, under contract to Wellman, 
Smith Owen Engineering Corporation Limited, 
have supplied the following equipment for the 
Indian Iron and Steel Works at Durgapur. 


BOGIE TYPE INGOT CASTING CARS WITH ALL WELDED BODY 


\ * 90 Ingot Casting Cars. 
* 65 Charging Box Bogies. 
* 260 Charging Boxes. 


* 2x 800 ton capacity Hot 
Metal Mixers. 


* Structural steel work for 
6 x 150 ton Ladle Cranes. 


The orders were completed well ahead of schedule. 


CHARGING BOX BOGIES COMPLETE WITH CHARGING BOXES 


NEWTON CHAMBERS 


ENGINEERING DIVISION - THORNCLIFFE - SHEFFIELD 


— 


WE’RE THE PICTURE 


You can’t see us—not at this distance, but we are 
there just the same. In all manner of ways-we make our 
contribution to human flight. 

Here are some examples. Tl and T2 thermocouple alloys 
play their part in engine temperature and performance. 
Nichrome*® heating elements do their job in the food 
containers. In radar and radio equipment you will find our 
glass-sealing alloys, cathode and high-purity nickel, 
as well as superfine resistance wires. 

Over the years manufacturers of apparatus for aircraft have 
come to put their faith in British Driver-Harris high nickel 
alloys. We will be glad to let you have technical information. 


BRITISH DRIVER-HARRIS CO LTD 


CHEADLE HEATH, STOCKPORT, CHESHIRE * Regd. Trade Mark 
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for big names in steel 


Honeywell is instrumental 


There is an atmosphere of confidence in a 

temperatures on reheaters. big steelworks operating under Honeywell control. 

Alternative combined controller At the Ebbw Vale works of Richard Thomas 

settings can be quickly selected and Baldwin s, each 7-ton slab of red-hot steel 

from a control knob at the desk. bears an invisible guarantee as it moves past 
the instrument panel on its way from 


the reheating furnaces to the rolling mill: 
a guarantee of precision; optimum temperature 
distribution eractly reproduced . . . ideal surface 
quality from close control of furnace atmosphere. 
WES SED WHE a guarantee of economy; each slab costs less 


Honeywell Controls Limited, Ruislip Road East, 
Greenford, Middlesex. WAXIow ~ to heat when every calorie is harnessed 
by automatic fuel flow control. 


And the range and flexibility of Honeywell instruments 
ensure that these units can be built into new 

plant conveniently, without prejudice to plant design. 
This is why the big names in steel . . . Richard Thomas 
and Baldwins... Steel Company of Wales . 

Steel Peech and Tozer ...Colvilles... 

come to Honeywell for their instrumentation. 


Honeywell 
Fut 


SINCE 1865 


| I am interested in the of 
control instruments 


Please send: (Tick where appropriate) 
Address of your nearest branch office 0 
Full information Oo 


COMPANY.. 
APPOINTMENT 


ADDRESS 


| - 

NAME .. 
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SHELL-MEX AND B.P. GASES 


LIMITED 
carry weight in industry 


fi 


Birlec Genera eratore 


Li Limited. 


Propane and Butane are now 
available to industry from the 
great British refineries of the 
Shell, Eagle and BP Groups. 
They are petroleum gases 
delivered and stored as liquids 
under moderate pressure. 
Propane supplied by Shell-Mex 
and B.P. Gases Limited provides 
industry not only with a high 
calorific value fuel gas 
(approximately 2,500 B.t.u./cubic 
foot) but also with 

an excellent medium for the 
production of special furnace 
atmospheres. 

It is widely used for gas 
carburizing, carbonitriding and 
bright annealing of ferrous 

and non-ferrous metals. 
‘Bottogas’ Butane is used as 
a fuel for fork lift trucks and 
for many other specialised 
applications. 


SHELL-MEX AND B.P. GASES LIMITED 


(Regd. users of trade marks) “The biggest distributors of Propane in the U.K.” 
CECIL CHAMBERS 76-86 STRAND LONDON WC2 Telephone: TEMple Bar 1234 
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Horizontal or Vertical furnaces for 
Vacuum annealing, degassing, sintering and brazing 


For Vacuum heat treatment process EFCO offer a 

range of furnaces including both hot retort and cold 

retort types. Various pumping systems can be supplied 

to give the evacuation speed and ultimate degree of 

vacuum required. 

EFCO bell type vacuum furnaces are well suited 

to the bright annealing of copper wire or strip in coils. 

An 85 kW Furnace with 6 bases can give an output of 35 tons per 
120 hour week. 


BEST OF THE WORLD'S 
CURRENT FURNACE DESIGNS 


ELECTRIC RESISTANCE FURNACE CO. LTD 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 389! 
ered with Engineering Co Lid 


METALLURGIA, Mareh, 


Heat 
: 


town's gas fired 
Plate heating Furnace and 
special Charging Machine 
FOR PLATES UP TO 4" THICK 


By kind permission of 
Messrs. Whessoe Limited, 


DUDLEY : WORCS. 
TELEGRAMS + “GIBBONS, DUDLEY” TELEPHONE®* DUDLEY 55141 


METALLURGIA, March, 1960 21 
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doubt whether our existing plant can handle it 


ally critical 


treatment especi 


heat 


! Wonde, 


heat treatment 
No! Ring Smethwick 2121 
INCANDESCENT 
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He’s a casting director of many parts... 


. . . and the results of his work give excellent 
performance. 

For, whatever casting process is required for your 
production — cement-sand, shell-moulding or ‘lost 
wax’ — the team of experts at David Brown Foundries 
Division carries it out with supreme skill and care. 

There is no proven method of casting that is not 


within the scope of the Division’s resources. There 
is no recognised technique of testing that is not 
used at Penistone. Inspection by X- and gamma-radi- 
ography, by photo-electric absorptiometer and by 
spectrograph, are standard. Electro-magnetic flaw- 
detection is applied to all steel castings for aircraft 
and other special applications. 


You can SAFELY specify David Brown castings 


DAVID 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
An alliance of engineering specialists in gearing, machine tools, castings, automobiles, and agricultural tractors and machinery. 
Foundries Division, Penistone, Nr. Sheffield. Telephone : Penistone 3311 
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Baldwin Atomat Nucleonic Thickness Gauges 


ACCURATE, CONTINUOUS, NON-CONTACT INSPECTION 
SAVES MATERIAL, LABOUR AND TIME! 


The Atomat Principle 
RAY SOURCE 
MATERIAL 
RAY DETECTOR 
Amount of rays passing 
through material indicates thickness 
or weight per unit area. 


That’s the very basic explanation of 
the Atomat principle. There are three 
main gauges; the Atomat Cold Strip 
Gauge, the Hot Strip Gauge and 

the Beta Gauge. 

In addition there are special purpose 
variations, made to meet the 
requirements of many different 
industries. 


HERE’S WHAT AN ATOMAT 
GAUGE CAN OFFER YOU 


Time and material saving both in 
production and setting up 


High accuracy 


Calibration in your usual units 
of measurement 


Continuous readings for materials 
in constant production 


Auto standardisation and control if you require 
Minimum maintenance 


Baldwin Atomats are already boosting production and 
cutting costs in the paper, metal rolling, rubber 

and plastics industries. Highly successful 
applications also include the measuring of selenium 
on aluminium, coatings of paint and lacquers, density 
of wood chips, coatings of grit on abrasive papers 

and padding and resin impregnation in the textile 
industry. But the potential of Baldwin Atomat 
Nucleonic Gauges has hardly been tapped. 


Is there a place for them in your plant? 


Send for the Baldwin Brochure MA/124. 
It gives full information 


—<A on Atomat Gauges clearly 
INSTRUMENT DIVISION 


BALDWIN INDUSTRIAL CONTROLS 


Baldwin instrument Company Limited, Dartford, Kent 4 server croup company 
Telephone : DARTFORD 20948 & 26411 Cables ond Telex: Baldwin, Dartford Ree 
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For furnace fans operating at 1100- C 


Nimonic 


HEAT-RESISTING ALLOY 


A high-temperature electric furnace of advanced design has been 
developed by Hedin Limited, for the heat-treatment of components 
during the overhaul of Rolls-Royce ‘Avon’ and ‘ Conway’ 
turbo-jet engines. 
To ensure even heat distribution within the furnace, four 
centrifugal fans are required to operate continuously at tempera- 
mens tures up to 1100°C. The nickel-chromium alloy, Nimonic 75, 
| was selected for the construction of the fans and their drive 
| shafts. The excellent high-temperature properties of Nimonic 75 
| enable it to resist oxidation and withstand the exacting centri- 
fugal stresses at extreme heat. 


Tor =- SEND THIS COUPON 


In addition to the forced-circulation fans and 
drive shafts, Nimonic 75 is used for the air- 
guide furnace liner which directs circulating : ‘ ’ 
for a specimen copy of ‘ WIGGIN NICKEL ALLOYS 

INSET 
Diagram shows forced-circulation system and 
the Nimonic 75 hollow fan-shafts cooled by 
APPOINTMENT OR DEPARTMENT 


NAME___ 


COMPANY AND ADDRESS 


* Trade Mark ME/HI6/3 


 icentive WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 


TGA 
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INGOT 


MEANS 
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ALUMINIUM LIMITED OF CANADA 


ALCAN 


SPECIALIZATION 


4 =A wide range of proved 
specifications for cast and 
wrought products 


@ World wide experience of 
users’ needs 


3 Rigid quality control and 
consistency 


@ Technical assistance on 
foundry or remelt problems 
and new developments 


ALCAN (U.K.) LIMITED 


(FORMERLY ALUMINIUM UNION LIMITED) 


LONDON 
Aluminium Canada House - 30 Berkeley Square - W1 
Tel: Maytair 9721 

BIRMINGHAM 

Gazette Buildings - Corporation Street - Tel: Central 1446 
MANCHESTER 

National House - 33 St. Ann Street - Tel: Blackfriars 9772 
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AUTOCARB 


AUTOMATIC DEW POINT RECORDERS AND CONTROLLERS 
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Signal Controller ' Recorder Controller 


Autocarb systems automatically adjust the flow of air or enriching hydrocarbon to the furnace or generator 
in direct response to the dew point of the atmosphere. Specified conditions are automatically maintained. 
Autocarb systems are simple compact units which indicate, record and control the dew point of gas atmos- 
pheres in continuous or batch furnaces and atmosphere generators. They can control dew points to within 
plus or minus two degrees. On continuous furnaces separate zones of atmosphere control can be established 
and automatically maintained. If manual control is preferred, the Autocarb line includes simple recorders 
or indicators. On batch furnaces the Autocarb system will maintain the desired carbon potential for each 
temperature established in the heating chamber. On endothermic gas generators Autocarb systems auto- 
matically and continuously compensate for fluctuations in the composition of the reaction fuel gas supply 
and the humidity of the reaction air. This keeps constant the dew point of the product gas. 


BRITISH FURNACES LTD. 


CHESTERFIELD 


ASSOCIATED WITH SURFACE COMBUSTION CORPORATION, TOLEDO, USA 
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@ Greater resistance to attack of 
iron and slag than any other 
refractory. 


@ Low af ntraction and in- 
ow after-contract having supp fi ed 


creased cooling efficiency. 


@ No deformation under a load of 
two tons to the square inch at more Blast Furnace Linings 
Temp. of 1471°C. 
© Cold crushing strength about than any other Manufacturer 
four times that of an ordinary * Over 160 Carblox Blast Furnace Linings throughout the world. 


firebrick. 


Carbiox Limited now 
offer the TEMCO 
pattern chequer brick 
manufactured by our 
parent company, 
Thomas Marshall & Co. 


— 
(Loxley) Led. 


Sey This new brick has an 


for the WELL-WALL, BOSH & HEARTH brick mats of 
CARBLOX LIMITED, STORRS BRIDGE WORKS. LOL Nghe than anyother 
type of chequer. 


LOXLEY, SHEFFIELD. Tel : Sheff 343844 (5 lines) 


Details sent on request. 


one of the MARSHALL REFRACTORIES GROUP of Companies 
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The only company in Great Britain special- 

ising in the production of stainless steel 
coiled strip, Shepcote Lane Rolling Mills 
of Sheffield have to be confident that their 
heat-treatment is not only rigidly controlled 
but that a continuous seven-day -a-week 
output is maintained without furnace 
failure. 

As production and tie range of products 
have increased much new plant has been 
installed, among which are four G W.B. 
electrically heated bell furnaces. Hot roll- 
ing to a thickness of approximately .128” 
from slabs of stainless steel weighing 
between 2 and 3 tons produces coils up to 
54” diameter and widths ranging from 24}” 
to 40)", and it is after hot rolling that 
softening in G.W.B. bell furnaces is carried 
out in order to remove residual hot rolling 
stresses prior to descaling and cold rolling 
to lighter gauges. 

Of the lift-off type, the furnaces each have 
two charge bases, a slow cooling hood, 
automatic temperature control equipment 
and switchgear. 

The furnace casings are fabricated from 
sheet steel formed into a cylindrical shell. 
To ensure rigidity during hoisting, heavy 
cross bracings are fitted into the roof of 
the bell. A lifting attachment is situated 
on the roof of the casing with a hook 
arranged for direct vertical lift from the 
shop crane. 

Heating is provided by heavy nickel- 
chromium strip elements in sinuous form 
arranged around the wall of the chamber. 
Each base is fitted with a powerful electric- 
ally driven air circulating fan which sucks 
the air through the centre of the coils, 
blowing it upward around the outside and 
over the heating elements situated around 
the wall of the furnace. Uniform thermal 
conditions are essential in this process in 
order to obtain uniform metallurgical con- 


Electric Bell furnaces 
for heat 


treating stainless steels 


SHEPCOTE LANE ROLLING MILLS SPECIFY G.W.B. 


ditions throughout the strip, and forced 
convection ensures that these conditions 
are obtained and heating-up times are 
reduced. Each base is provided with pick- 
up contacts to mate up with those fitted 
onto the heating bell and are enclosed in 
sheet steel covers arranged to open and 
close automatically as the heating bell 
unit is raised and lowered. 

The whole charge weight is taken on a 
cast heat-resisting steel-stool fixed into the 
hearth brickwork, the larger, more recent 
furnaces accommodating 3 coils weighing 
approximately 15 tons. Loading is carried 
out by a mechanical tongue fixture which 
is dropped around the coil by the overhead 
crane, and, on being raised, clamps the 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DUDLEY, WORCS. Tel: Dudley 55455. Grams: Gibwildbar, Dudley. Telex: 33188. 
Associated with: Gibbons Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd. 


jaws around the coil giving a simple lift 
with the minimum of delay. 

The rating of the earlier two heating bells 
is 220 kWs arranged in a single auto- 


matically controlled zone reducible to 
110 kWs during the soaking period; that 
of the more recent furnace is 260 kWs, 
reducible during soaking to 130 kWs. 
Each furnace is designed for a maximum 
temperature of 950°C although the normal 
working temperature is approximately 
800°C. When the soaking period is com- 
pleted, the heating bell is lifted off and 
transferred to another base where another 
charge has been loaded. Thus continuous 
working of each furnace, in conjunction 
with its two bases, is assured. 
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Type A Actionator motors are ideal 


for rotary plug valves, dampers 
butterfly valves, etc. 

Features include internal brake and 
micro switch limit switches. 


heavy duty electric motors for valves and dampers 


Use the powerful new Actionator 
industrial type motors to operate 
slip stem valves, rotary plug valves, 
butterfly valves, dampers, etc. 


Variety of speeds 

Actionator motors are available with 
a variety of speeds, from 9 to 

144 seconds full-stroke operation. 
The high speed permits use with 
pulse-type controllers such as those 
used in radiant tube firing. 

Torque ratings range to 200 lb-inches. 


All control forms 
Modelsareavailable with two-position, 
floating and proportional control. 
Optional models can include 
cam-operated, internally mounted 
switches for a variety of dual 
switching purposes. 

Write Now 

for more details, or send the coupon to 
Honeywell Controls Limited, 

Ruislip Road East, 

Greenford, Middlesex. WAXlow 2333. 
Branch offices in principal towns 

and cities of the United Kingdom 
—and throughout the world. 


Honeywell 
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Type B Actionator motors are 
designed for vertical acting 
slip stem valves having lifts 
of from } inch to |} inches. 
Double ended shaft can also 
simultaneously operate 
butterfly valves, rotary stem 
valves and other devices 
through suitable linkages. 
Features include built-in 
linkage and strain relief, 
mounting yoke and enclosed 
termninals with gasketed 
housing. No auxiliary 
mounting bracket required : 


l Please send me a copy of: | 
| Specification Sheet 8804-3 (Type A) a 1 
| Specification Sheet 81016-2 (Type B) 
| 
| 
| - 
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A view of a 1500 c.f.h. 
Generator at the Uddingston Works 
of Ranco Limited. 

The Nitroneal Generator produces pure nitrogen with a 

controllable hydrogen content by reacting ammonia with 

air in the presence of a special Baker catalyst. The 

apparatus generates a gas completely free of oxygen, con- 

sisting only of nitrogen, hydrogen and water vapour. 

The hydrogen content can be varied at will to meet 

changing requirements and can be maintained at any 

desired percentage between 0-5°,, and 25°, within close 

tolerances. This flexibility permits the use of appro- 

priate gas for any material or process at the lowest cost. 


IMPORTANT ADVANTAGES are ECONOMY 
HIGH PURITY . SAFETY . FULLY AUTOMATIC 
ADJUSTABLE GAS MIXTURE 


UNIFORM ANALYSIS . LOW DEW POINT 


GENERATOR 


*% Write for leaflet giving full details. Technical representatives Be 
available for consultation and advice. 


CA NGELHARD (NOUSTRIES, 472.) BAKER PLATINUM DIVISION 


52 HIGH HOLBORN : LONDON, W.C.1 CHAncery 8711 
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routine 
analysis and 
research 


High speed and resolution. Excellent definition. 

Very low to very high dispersion. 

Wide wavelength range, simple wavelength change. 

Different orders of spectra stacked on one plate 
Write for details. CH 403] 8 


HILGER & WATTS LTD - 98 ST PANCRAS WAY - LONDON 
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The Ebert Spectrograph is made under licence 
from the Jarrell- Ach Company, 
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; are 12 ft. long by 1o ft. in 
in your Steel Foundry effective width. They are 
each equipped with two elec- 

and achieve continuity of end 


dent units. 


production by installing The castings are preheated 


from cold to 300°C. in the 
® first chamber and then pass 
a Triple Chamber to the second chamber where 
they are raised to 750°C. 
: They are finally heated to 
ber, and after soaking are 
quickly withdrawn by an ex- 
tractor gear and conveyed to 
the oil or water tanks for 
quenching. The chambers are 
equipped with instruments for 
the automatic control of tem- 
perature, air/gas ratio and 
pressure. Prescribed heating 
curves can easily be main- 
tained. 
By utilising the third chamber 
as a cooling chamber the fur- ~ 
nace can be employed for 
annealng purposes. When 
desired, the first and third 
chambers can be indepen- 
dently used for the batch treat- 
ment of castings. 


By permission of Messrs. Edgar Allan & Co.Ltd. 


OTT LIMITE ENGLAND 
Telegrams: WINCOTT, SHEFFIELD. 
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QUALITY CONTROL through 


FULLY AUTOMATIC X-RAY ANALYSIS 


for every branch of industry 


The more-than-modern instrument that brings the impersonal and reproducible 
precision of spectographic analysis to every branch of industry. 


The Autrometer 


@ Being precision-set, needs only to be fed with samples. 

@ Being fully automatic, can be operated by one unskilled attendant. 

@ Being free from human error, gives absolutely consistent results. 

@ Makes qualitative and quantitative analysis of as many as 24 elements in one sample. 
@ Provides by far the speediest method of elemental analysis by x-rays. 

e@ Element range: Magnesium (12) to Californium (98). 

@ Is the ideal analytical tool for high consistency runs. 

And: the Autrometer has an exceptionally rapid after-sales service. 

@ A product of Philips Electronics and Pharmaceutical Industries Corp. U.S.A. 


SOLE DISTRIBUTORS IN U.K. 


RESEARCH AND CONTROL INSTRUMENTS LTD 


Instrument House, 207 King’s Cross Road, London, W.C.1 TERminus 2877 


£ 
4 
§ 
| 
i 
(RCLO444 
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METALECTRIC MALLEABLIZING 


FERRITIC MALLEABLE may be produced in batch or 


continuous furnaces. This typical installation handles 


miscellaneous castings for the motor industry, 


5 tons per charge. 


PEARLITIC MALLEABLE The continuous furnace ensures 
uniformity and consistency. 


This photograph shows the charging end of a METALECTRIC 
continuous line, consisting of two furnaces with an intermediate 

air cooling station. The whole cycle is completely automatic. 
Output is |} tons pearlitic malleable/hr. 


METALECTRIC build large and small furnaces, 
batch and continuous, to suit any output or time cycle. 


METALECTRIC FURNACES LTD. 


SMETHWICK - ENGLAND. 


13/33A/60. 
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This is detentions — the easy way! 


Photorraph by courtesy of LCA. Lid. (paints division) 


SPECIFICATION 
DISPLAY. six-inch diameter cathode ray tube, 


Analysts all over the world have found how easy it is to get 


rapid and accurate analyses with our Cathode Ray Polarograph. with a Sem. square graticule printed on its fet, 

It is quick in action, gives direct or derivative readings, and has long persistence screen. 
iar 4 VOLTAGE SWEEP. Rate: 0.3 volt per second 

that extra sensitivity you so often require. 

yy (fixed). Range: 0.5 volt per sweep approxi- 
Its easily readable peak polarograms repeat every seven seconds. mately (fixed). Start Potential: + 0.5 volt to 
Your laboratory is wasting expensive time without this indispens- 
gram per mercury drop with seven second 


able instrument. repetition. 
FOR CATHODE RAY POLAROGRAPH 


TYPICAL APPLICATION 


PLATE ONE PLATE TWO 
Determination of Cyanide in Effluent x ug CN’ + Sug CN’ = 34 divisions 
Sample. Introduce 5 ml. sample into “fr 2) 
two 10 ml volumetric flasks, into Br ~~ = 18.5 divisions (Plate 1) 
one flask add 0.2 ml. of a standard 5 ug CN’ = 15.5 divisions 
cyanide solution, (SO0vg/ml.CN '), and x = x 18.5 


make each up to the mark with 0.2N ee 
NaOH. Shake well. Transfer 5 ml. my 


from each flask into polarographic 
cells, and de-aerate with nitrogen for Volume of sample in cell” = 2.5 mi. 
3 mins. Record the polarograms . Concentration of CN’ in sample 


applying anodic oxidation on start = 2.4 ug/ml. 
potential -0.4V and scale factor 1.0. 


Send now for “Trace Techniques” just published containing 30 new polarographic methods. Price 25/- post paid. (U.K. only.) 


SOUTHERN INSTRUMENTS 


REPLY TO THE ANALYTICAL INSTRUMENTS DEPARTMENT SOUTHERN INSTRUMENTS LTD. CAMBERLEY SURREY ENGLAND. CAMBERLEY 340! 
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which DYSON REFRACTORIES 
are preparing to meet 


NOW 


Continuous research and development into the 
problems of higher temperature, longer life, 
greater resistance to abrasion and improved 
production techniques to reduce cost, are part 
of a continuous integrated programme throughout 
the Dyson organisation. 


J. & J. DYSON LIMITED 
Stannington . Sheffield 
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The latest development in Open Hearth Steel-making Practice 


Britain’s foremost builders of Steel-making Plant 
now offer the 


/ASIAX Oxygen Steel-making Operation 


This new steel producing technique has been incorporated in the furnace illustrated. 
it was invented and developed by Appleby -Frodingham Steel Company, and has already 
produced over } million tons of ingots. A second unit has now been commissioned. 

Outputs have been greatly increased with an average of five thousand tons of steel 
per week. 

This Furnace has now 90% availability together with lower than normal refractory 
costs. 

As licensees we invite you to consult us for either converting existing plant or 
providing new furnaces incorporating the Ajax Oxygen Steel-making Operation. 


HOUSE, WILTON ROAD, LONDON, S.W. 1 DARLASTON, South Staffs, & 
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Nickel Outlook 


URING the immediate post-war years when steel 
was in very short supply, particularly the special 
grades, an executive of an engineering firm set out on a 
steel-finding tour to see whether personal contact would 
succeed where order forms, letters, etc. had failed. On 
his return he was asked whether he had obtained any 
steel, and had to admit failure, ‘‘ But,’’ he added, “ I’ve 
drunk some of the best excuses I ever tasted.’ If all 
business were conducted on those lines, the alcohol bill 
for the nickel-producing industry since the end of the 
war would be staggering, for until the last two or three 
years the industry has not been in a position to meet 
the demands of the engineering and allied trades for 
nickel and nickel-containing alloys. During the period 
when the metal was in short supply, it was changing 
hands in the “ black market ”’ at around £3,000 a ton, 
when normal supplies were available in restricted 
quantity at £600 a ton. 

To-day all that has changed, and supply exceeds 
demand to such an extent that Dr. John F. Thompson, 
chairman of the board of directors of The International 
Nickel Co. of Canada, Ltd., in a recent review of the 
nickel industry, said that despite the substantial rise in 
the 1959 consumption and the uncertainties in Cuba, 
free world supplies of nickel continue ample. After the 
war considerable efforts were made to develop materials 
that would facilitate economies in the use of nickel, and 
one wondered whether the discovery that nickel-free 
materials could be used satisfactorily for purposes for 
which nickel-containing steels and alloys had previously 
been thought essential would have repercussions when 
nickel became more freely available, particularly where 
the substitute material was cheaper. This may have 
happened to a limited extent, but not sufficiently so to 
have had any marked effect on nickel consumption. 

Free world capacity for nickel production in 1959 was 
at the rate of about 550 million pounds, of which Canada 
accounted for over 70%, Cuba for 10%, United States 
for 4%, and New Caledonia, Japan and other sources 
for the remainder. This capacity is expected to increase 
by more than 100 million pounds in the next two years, 
and the 75 million pound contribution of International 
Nickel’s new mining project at Thompson, Manitoba, 
takes on a new significance in the light of the current 
situation in Cuba. With a supply exceeding demand 
and a further increase in capacity on the way, the 
industry will no doubt continue to intensify its marketing 
activities and market research with a view to creating 
and increasing markets or recovering those lost to other 
materials. International Nickel’s marketing, sales and 
research staffs have been realigned and augmented. 
Special groups have been created to promote the maxi- 
mum use of established nickel alloys ; a product develop- 
ment group has been formed to create, in conjunction 
with research staffs, new nickel-containing materials to 
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satisfy the needs of new and potentially large markets ; 
and a group of application engineers is devoting its 
attention specifically to the creation of immediate 
markets. The technical service activity to the trade has 
been enlarged and improved, and the sales forces have 
been augmented to cover all industries and industrial 
areas. 

Such is the measure of the effort—in what fields is it 
likely to yield results? At an estimated 29% of free 
world consumption, stainless steel production uses more 
nickel than any other single application, and its use has 
expanded during the past year in the rocket and missile 
field. The architectural field is regarded as one of the 
great potential markets for stainless steel, and architects 
are becoming increasingly familiar with its properties 
and the variety of mill forms in which it is available. In 
the motor car, too, stainless steels have shown an 
advance economically as well as technologically for a 
larger amount of the trim. Early last year International 
Nickel—and in the United Kingdom its associate, The 
Mond Nickel Co., Ltd.—conducted a “ Gleam of Stainless 
Steel ’’ promotion designed to increase the use of nickel- 
containing stainless steel in household equipment, and 
the success which attended this effort has led to its 
extension in 1960. 

High-nickel alloys account for 16°, of consumption, 
and the transition from piston engines to jet and prop-jet 
power for commercial aircraft provides an expanding 
market for alloys capable of withstanding ever increasing 
service temperatures. Age-hardenable nickel-base alloys 
have recently been developed which permit the higher 
turbine blade temperatures necessary for greater 
efficiency of the engine. Gas turbine powered trucks and 
passenger cars are emerging from the prototype stages, 
and it may be that the most exciting possibilities for 
nickel in the gas turbine field will be found in the motor 
car industry. In the steam turbine, too, the trend has 
been towards higher and higher steam temperatures, and 
nickel-base alloys are under development for steam lines 
and critical regions of the turbines, whilst the high 
resistance to stress-corrosion cracking of alloys contain- 
ing more than 40°, nickel has led to more extended use 
of nickel-chromium and nickel-copper alloys in the 
nuclear energy field. 

Having become so used to inferior chromium plating 
on motor cars, we had almost come to believe that our 
memories of pre-war plating were seen through rose- 
coloured spectacles, and that it never had been as good 
as we had believed. However, our original view was 
confirmed with the recent issue of details of the British 
Standards Institution scheme for ensuring plating 
quality suitable to the service requirements of the 
object plated. From this it must be evident, even to 
those whose knowledge of the subject is small, that one 
of the key factors is the thickness of nickel below the 
chromium deposit, and it is interesting to note that 
severc: U.S. automobile makers have increased the 
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thickness specification for nickel plate on bumpers and 
trim by as much as 75%. Transient interest in substitute 
materials has been diverted, and several 1960 models 
have returned to improved nickel-chromium plated 
grilles and other decorative components. Steady 
increases in the use of nickel plating have also been 
noted in the major domestic appliance fields. An 
important advance in the plating industry has been the 
development of “ duplex ’’ nickel plating, in which two 
successive layers of nickel are deposited, imparting 
marked improvement in corrosion resistance and quality 
of finish. 

In the alloy steel field which, like electroplating, 
accounts for 15°%, of free world nickel consumption, new 
nickel steels have been developed for motor car gears 
which provide equal or better properties at lower costs 
than the steels previously used, whilst in heavy con- 
struction machinery, increasingly higher mechanical 
property requirements for certain parts have resulted in 
upgrading some presently used materials to higher nickel 
levels, as well as in replacing non-nickel-containing alloy 
steels. A new family of very high strength 25°, nickel 
alloy steels has been developed and produced in the 
form of bar, plate, sheet and tubing, and their properties 
are expected to make them of particular interest for 
applications in aircraft and missiles, for high-strength 
wear-resisting precision bearings, for pressure vessels, 
and for many other industrial and defence uses. Other 
applications where the properties of nickel alloy steels 
are of advantage include low temperature equipment, 
where steels with 2}-9°%, nickel are used, and large 
alternator rotor forgings, where there is a trend towards 
the use of steels with higher nickel content to improve 
strength and toughness. 


In the foundry (12°, of consumption) nickel is a most 
ubiquitous element, being alloyed with cast iron, steel, 
copper and aluminium, and being an essential ingredient 


of heat- and corrosion-resistant castings. Abrasion- 
resistant nickel-chromium cast irons have found wide- 
spread application, and the new nickel-containing 
austenitic ductile irons continue to be used in increasing 
quantities for manifolds and turbochargers on heavy duty 
diesel engines. Activity has been resumed to develop 
further the use of nickel in grey irons and ductile irons 
for engineering applications, and in the light alloy field 
studies of the advantages of nickel in improving the 
corrosion-resistance of aluminium in nuclear power fuel 
elements have continued, and investigations to improve 
the iabricating characteristics and properties of cast and 
wrought aluminium alloys have been initiated. 

Copper nickel alloys continue to be used extensively 
in the power, petroleum and marine industries for heat 
exchanger applications, and account for 4°%, of the nickel 
consumption. Last year saw a doubling of consumption 
of these alloys as compared with 1958. Greater apprecia- 
tion of the advantages of copper-nickel alloy castings 
from the standpoint of soundness and weldability is 
improving their commercial status. Other applications 
showing increased nickel consumption include the 
electronics field ; the chemical industry, where, among 
other uses, it serves as a catalyst; the production of 
nickel-cadmium storage batteries; and finally, coinage. 
Nickel constitutes almost 10% of the annual metal 
consumption for coins, and in 1959, France, Greece and 
Uruguay decreed the adoption of pure nickel for higher 
denomination coins. 

In concluding his review, Dr. Thompson said, “‘ The 


effectiveness of renewed efforts to increase the con- 
sumption of nickel through augmented marketing and 
research activities is evidenced by the increased use of 
the metal during 1959. As far as International Nickel 
is concerned, these efforts will be continued with vigour, 
not only to assure markets for present supplies of 
nickel, but also for the largely increased supplies which 
will be forthcoming by 1961.” 


Meeting Diary 
ist April 

Institute of Fuel, South Wales Section. ‘The Benson 
Boiler ’’. Four papers by staff of Tae Sree: Company or WALEs. 
South Wales Institute of Engineers, Park Place, Cardiff. 6 p.m. 

5th April 

Institute of Metals, Oxford Local Section. Annual 
General Meeting, followed by *‘ Low Temperature Properties of 
Metals ’’, by H. M. Rosenserc. Cadena Cafe, Cornmarket Street, 
Oxford. 7 p.m. 

Institute of Welding, Slough Section. ‘ Shop Inspection 
of Welds’. Lecture Hall, Community Centre, Farnham Road, 
Slough. 7.30 p.m. 

6th April 

Society of Chemical Industry, Corrosion Group. Spring 
Lecture. ‘The Presentation of Corrosion Information”, by 
Dr. J. W. Jenkin. 14, Belgrave Square, London, 8.W.1. 6 p.m. 

7th April 


Institute of Metals, London Local Section. Annual 
General Meeting followed by a Symposium on “ Metallographic 
Techniques”. 17, Belgrave Square, London, 8.W.1. 6 p.m. 

Leeds Society. Metallurgical Research in 
the Department of Scientific and Industrial Research", by 
Dr. N. P. Atten. University Staff House, University Road, 
Leeds. 6.30 p.m. 

Liverpool Metall Society. ‘The Examination of 
Irradiated Fuel Elements ”’, by Dr. G. B. Greenoves, followed 
by 12th Annual Meeting. Library, Dept. of Metallurgy of the 
University of Liverpool, 146, Brownlow Hill, Liverpool, 3. 7 p.m. 

8th April 


West of Scotland Iron and Steel Institute. Annual 
General Meeting. Short Papers on Mill Operation ’’, by T. 
Harais, G. Steet and J.Craic. 39, Elmbank Crescent, Glasgow. 
6.45 p.m. 

1ith April 

Institute of British Foundrymen, East Anglian Section. 
Annual General Meeting, followed by ron “ An Introduc- 
tion to Patternmaking in Plastics "’, by H. G. C. Kine. Lecture 
Hall, Public Library, Ipswich. 7.30 p.m. 

12th April 

Powder Metallurgy Joint Group of the Iron and Steel 
Institute and the Institute of Metals. Symposium on “ Con- 
tinuous Processing in Powder Metallurgy’. Hoare Memorial 
Hall, Church House, Great Smith Street, London, 8.W.1. 
10.30 a.m. to 5 =. 

Institute of Welding. Open Meeting of the Technical Com- 
mittee on Standardisation. 54, Princes Gate, London, 8.W.7. 
Ticket only. 

13th April 

Institute of Welding, South London Branch. “ Prospect 
for Welding” (Forum), followed by Annual General Meeting. 
54, Princes Gate, London, 8.W.7. 7.30 p.m. 

14th April 

East Midlands Metallurgical Society. Annual General 
Meeting, followed by * Reactor Metallurgy ’’. School of Art, 
Green Lane, Derby. 7.30 p.m. 

Institute of British Foundrymen, Beds. & Herts. Section. 
Annual General Meeting, followed by film Great Names ”’, 
produced by F. H. Lloyd & Company, Ltd. K. & L. Steelfounders 
& Engineers, Ltd., Letchworth. 7.30 p.m. 

21st April 

Society of Chemical Industry, Corrosion Group. Annual 
General Meeting and “‘ Electrode Processes in Primary Batteries,” 
by D. H. Cottims. 14, Belgrave Square, London, 8.W.1. 6 p.m. 
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for Copper Billet 
and Slab Production 


ROGRESS in copper billet and slab casting tech- 
P nique has resulted in the development, by Loma 

Machine Manufacturing Co., Inc., of New York, of 
what is claimed to be the world’s most productive and 
versatile fully continuous casting machine. The equip- 
ment handles copper in all its various forms—from 
phosphorus de-oxidised and oxygen-free to fire-refined 
and tough-pitch types. The basic design of the machine 
also lends itself to the casting of brasses and bronzes, 
and aluminium and magnesium alloys. The shapes 
produced on the unit include round piercing and extrusion 
billets, square wire bars and rectangular slabs. The 
production capacity of the machine ranges from 3 tons / hr. 
for double-strand casting of 3in. diameter billets to 
10 tons /hr. for single-strand casting of 5} in. x 33 in. 
slabs. 

The machine is usually fed with liquid metal from 
either an are or induction melting furnace followed by 
an induction holding furnace. The molten copper at a 
temperature of 2,150° F. (1,175° C.) then flows through a 
special refractory-lined distributor equipped with down- 
spouts extending into the moulds. The rate of flow of 
the metal through the down-spouts extending below the 
metal surface is controlled by the operator with needle 


Lower casting machine level, showing a cut billet 
being removed by the tilting discharge basket. 
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Continuous Casting Machine 


Upper casting machineflevel, showing the withdrawal of a 


valves. This ‘‘ underpouring *’ method assures a smooth, 
splash-free entry of clean metal into the mould cavity, 
thus eliminating internal porosity and inclusions in the 
cast material. 

The billet, bar and slab moulds are of copper con- 
struction and are mounted at the top of the casting 
machine, and the mould water jackets feature a special 
internal baffle design which greatly enhances their heat 
removal capacity. The cooling water initially flows 
through the mould jackets and then emerges from an 
adjustable slot at the mould bottom to impinge on the 
solidified metal surface in direct spray form. The spray 


solidified billet by the two pinch roll sets. 
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Close up view of flying saw cutting through a billet being 
gripped by the double clamps. 


water is collected in a water box mounted below the 
moulds and is recirculated. 

To prevent sticking of the cast copper to the mould 
and to ensure a smooth metal surface, the entire mould 
assembly is oscillated by a reciprocating gear. The 
vertical stroke is only a fraction of an inch, and the rate 
of vibration can be adjusted up to several hundred cycles 
per minute by means of a variable speed drive. 

The solidified metal strands are continuously with- 
drawn from the moulds by a double set of 9 in. diameter 
pinch rolls made of stainless steel. Proper clamping 
pressure is applied to the pinch rolls by opposed hydraulic 
cylinders and, in addition, spring pressure is provided to 
hold the stock firmly in case of power failure. The pinch 
rolls are driven through reduction gearing by a 5 h.p. 
D.C. motor to obtain infinitely variable casting speeds 
up to 60 in./min. 

Immediately below the withdrawing rolls and mounted 
on a travelling carriage is the flying circular cut-off saw. 
The vertical travel of the saw is along two of the four 
main columns of the machine, whilst its horizontal travel 
is along two horizontal columns on which the travelling 
carriage is guided. During cut-off, the descending 
castings are engaged by hydraulically-operated clamps 
situated on both sides of the sawblade. The saw employs 
a 36in. diameter high speed steel segmental blade 
driven by a 40 h.p. motor at 1,200 ft./min. The cutting 
feed rate is adjustable up to 2 in./sec., whilst the return 
rate is 4in./sec. The entire cycle of clamping, carriage 
descent, saw advance, saw return and carriage return is 
performed automatically. 

The cut billets or slabs are received in the discharge 
basket, which is tilted automatically by a pneumatic 
cylinder through 90°. Once the basket reaches its 
horizontal position, the castings are ejected onto a roller 
conveyor by air cylinder action. Finally, an air-operated 
stamping device applies an identification mark to one 
end of each casting. The product is then removed to 
stockpile or immediate use. 

The major advantages claimed for the new Loma 
continuous casting machine are : 

(1) Machine mechanisation requiring only one operator 

improves plant productivity. 

(2) Steady casting conditions give uniform, dense ingot 

structure from end to end. 


(3) Smooth metal pouring eliminates turbulence and 
entrapped oxides, dross and gases. 

(4) Rapid cooling produces a fine-grained sound 
structure, even in large cross-sections. 

(5) Predominantly longitudinal solidification prevents 
piping and internal stresses. 

(6) Long casting length and absence of cropping losses 
improve yield. 

(7) Simple, short moulds reduce cost of and space 
required by casting shop inventory. 


Wellman Subsidiary 


Dve to the expansion of furnace building and contracting 
activities, particularly in the field of oxygen steelmaking 
processes, the Wellman Smith Owen Engineering 
Corporation, Ltd., have decided to segregate and operate 
the sales organisation of the furnace building department 
as a separate subsidiary company—Wellman Smith Owen 
(Furnaces), Ltd., Parnell House, Wilton Road, London, 
S.W.1. The operations of this subsidiary company will 
be supported by the full engineering and manufacturing 
resources of the Wellman group for the design and 
construction of furnaces for the ferrous and non-ferrous 
industries, soaking pits, metal mixers, and installations 
involving the most recent oxygen steelmaking techniques. 

The following executives of the parent company have 
been appointed directors of this subsidiary, by way of 
addition to the board under the chairmanship of Str Peter 


-G. Roperts, Bt., M.P.: Mr. G. (Managing), 


Mr. C. D. WatrLtewortH, Mr. W. H. Day, Mr. C. 
Brooks, and Mr. D. A. Hume. The other additional 
board appointments which have been made within 
the Wellman group are: Mr. W. H. Day and Mr. V. 
BELLINGHAM as directors of The Wellman Bibby Co., 
Ltd., and Mr. D. A. Hume as director of Robinson and 
Kershaw, Ltd. 


New Foundry Plant Company 


Erco, Lrp., and Stein & Atkinson, Ltd., announce that 
they have joined forces in a new company, namely, 
Foundry & Metallurgical Equipment Co., Ltd., with 
headquarters at Netherby, 161, Queens Road, Weybridge. 

This company will design, manufacture and supply an 
extensive range of foundry equipment, including gas and 
oil fired crucible melting furnaces ; gas, electric and oil 
fired annealing furnaces and ovens specifically for foundry 
use ; batch and continuous core stoves ; core blowers ; 
mould and sand driers; shell moulding and mould 
closing machines ; and gravity die casting equipment. 
In addition, they will manufacture and supply, under 
licence, the Efco-Diamond rotary reactor for desulphur- 
sing iron and steel by a new method developed in the 
U.S.A. by the Diamond Alkali Company. The company 
will also offer complete hot-blast cupola plants embodying 
air heaters of the well-known Escher type and with the 
latest water jacketed reaction zone. Arrangements have 
been completed with Sinex Engineering Co., Ltd., for the 
new company to offer Sinex vibratory equipment for 
knock-out grids, screens, feeders and conveyors for the 
foundry industry, and with Aldridge Industrial Oils of 
Cleveland, U.S.A., for the sale of die lubricants. 

The directors of the new company are: Mr. D. F. 
CAMPBELL (Chairman), Mr. C. J. S. Arkryson, Mr. J. A. 
Monks and Mr. C. H. Witams. The consulting metal- 
lurgist is Dr. A. G. RoBrette. 
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Britain’s Largest 
Electric Arc Steel 


Furnaces 


G.W.B. Furnaces to 
Supply First Two 
150 Ton Units for 

Templeborough 
Melting Shop 


OLLOWING the recent statement of The United 
F Steel Cos., Ltd., that they are to spend £10 million 
installing what will be the largest electric steel- 
making plant in the world at their Steel, Peech and 
Tozer branch, G.W.B. Furnaces, Ltd., of Dudley, 
have announced that they are to supply the first two 
giant electric arc furnaces for the project. These furnaces 
will be almost twice as large as any previously built in 
Great Britain, and the electrical demand will be equiva- 
lent to that of the town of Huddersfield, each furnace 
having an electrical rating of 40,000 kVA. The G.W.B. 
are furnaces will be of Demag design although, apart 
from the regulator, the equivalent of which is unobtain- 
able in this country, the units will be entirely of British 
manufacture, the steel construction being carried out 
by Distington Engineering Co., Ltd., a United Steel 
subsidiary. 

Each furnace shell will have an internal diameter of 
24 ft., a nominal capacity of 150 tons, and will be capable 
of melting at the rate of i ton/min. In practice the 
furnaces will be used for a maximum of 110 tons ingot 
weight. Construction of the furnaces will follow the 
well known Demag king pin or gantry design, in which 
the roof is the only item lifted from the shell when the 
top charging takes place. The weight of the electrode 
equipment is permanently carried by the gantry which, 
after raising the roof, swings aside around a king post 
ready for furnace charging. Roof raising is by hydraulic 
cylinder and the gantry is swung aside by an A.C. motor 
and gear train. Shell and gantry are mounted on a 
platform which is supported by three are shaped rockers 
which allow the furnace to tilt forward 45° for pouring 
and 15° backwards for slagging. The drive for tilting 
will be by means of D.C. motors, through a gear train to 
pendant pin racks attached to the underside of the furnace. 
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150 ton arc furnace with roof swung aside 


To facilitate the initial melt, shell rotation is incorpor™ 
ated and will allow the drilling of the scrap in three 
positions of each electrode. Rotation is 40° either side 
the normal electrode position. This device is advisable 
when the scrap used is very light and the first downward 
movement of the electrodes provides insufficient pool 
of molten metal for protecting the lining. Alternatively, 
when heavy single items of scrap such as ladle skulls are 
included in the charge, or when non-metallic components 
or slag covered areas give poor electrical conductivity, 
it is convenient to rotate the shell and re-strike the ares 
in a fresh position. Shell rotation is by means of an 
A.C. motor and gear train. 

One of the serious shortcomings of the modern high 
powered are furnace is the uneven lining wear due to 
the hot spot which appears around the centre electrode, 
and to a lesser extent one of the other two electrodes 
will also have a minor hot spot. This undesirable state 
of affairs is caused by the shorter length of busbar work 
to the centre phase and by the unequal mutual inductance 
between the phases causing the are voltages to be 
unequal. These furnaces will embody a patented feature 
of De Roll, Switzerland, whereby the delta will be closed 
on the electrodes so that all busbar work from the 
transformers is compensated by the full interleaving of 
the flow and return bars. 

While G.W.B. are in a position to offer hydraulic or 
static magnetic amplifier or rotating regulators for 
controlling the electrodes, the hydraulic system has been 
chosen in this instance because of its high speed of 
response. ‘The regulator is a true impedance type and in 
principle is not unlike the ordinary moving coil loud- 
speaker. An aluminium former carrying the current 
and potential windings relative to the are condition 
operates in a strong magnetic field provided by a D.C. 
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magnet, and moves in accordance with the variations in 
the values of the current and potential components. 
A servo oil control valve is connected to this former so 
that mevement of the latter controls the flow of oil to the 
hydraulic valve regulating the electrode position. The 
windings being air cored have a high rate of response and 
the sensitivity is of a very high order. As the hydraulic 
control valve is subject to oil pressure at each end of its 
operating piston, it will come to rest when the two 
pressures are equal, and this arrangement eliminates any 
possible variation in calibration arising from variation 
in oil pressure or viscosity. 

Single-acting ram-type cylinders are utilised for 
positioning the electrode equipment, and counter 
balance is provided by arranging the exhaust from the 
cylinders to be at a positive pressure. This counter 


balance pressure is variable and can be maintained quite 
accurately at the preset figure. 

Power for the arcs will be provided by 3-phase trans- 
formers which will follow modern design tendencies. 
On-load tap changing will be provided in a regulating 
transformer which feeds into a fixed ratio stepdown 
transformer. Both transformers are contained in the 
same tank and are forced oil cooled through external 
water cooled heat exchangers. Two coolers each capable 
of dealing with the full load losses of the transformer 
are provided. The incoming supply will be 33,000 volts, 
3 phase, 50 cycles, and the maximum are voltage will be 
565 volts. 

The total output of the finished plant will be 1,350,000 
ingot tons of steel a year, and the first G.W.B. furnace 
is expected to commence operation in 1963. 


More Tonnage Oxygen for Steelworks 


ECENT expansion plans announced by the steel 
industry have placed an even greater emphasis on 
the importance of tonnage oxygen to steelworks in 

the U.K. Following negotiations and discussions with 
steelmakers, arrangements have been made by British 
Oxygen Gases, Ltd., to increase its tonnage oxygen supply 
investments in several steelmaking districts, and to erect 
further tonnage oxygen plants at new steelworks’ sites. 
Additional plants, providing for the increased require- 
ments of seven individual steelworks, will produce 1,500 
tons of gaseous oxygen a day—more than doubling the 
present tonnage supply to the industry. The new install- 
ations will mark a further important stage in an estab- 
lished service offered by B.O.G., in making tonnage 
oxygen available to the steel industry. 

At the present time, demands for oxygen in the manu- 
facture and refining of steel frequently amount to 
several hundreds of tons a day by individual works. 
Such requirements can only be met satisfactorily by the 
local erection of tonnage plants designed to supply 
gaseous oxygen directly by pipeline to the consuming 
processes. As the international demand for steel has 
expanded, so the use of oxygen in metallurgy has grown. 
During the last ten years oxygen has become well 
established for electric furnace refining and the manu- 
facture of low carbon steels in open hearth furnaces. 

The highly successful Linz-Donawitz process is being 
developed rapidly, and soon there will be three basic 
converter plants in the U.K. producing steel refined 
with oxygen. By this new method, 1 ton of gaseous 
oxygen—about 25,000 cu.ft.—is required for every 10 
tons of steel produced. Oxygen also has a significant 
role in established processes in permitting increased 
tonnages of steel to be produced at lower cost from exis- 
ting plants. A modification of the open hearth process 
has been developed at the steelworks of the Appleby- 
Frodingham Steel Company, Scunthorpe (a branch of 
the United Steel Companies, Ltd.), which assists in 
competing more economically with other processes. 


New and Augmented Supplies 
‘The first tonnage oxygen plant in the U.K. was put 
into operation by B.0.G. in 1956 at its works at Margam, 
near Port Talbot. The nominal production capacity was 
100 tons ‘day (100,000 cu. ft./hr.), and it supplied the 
adjacent works of the Steel Company of Wales. Another 


tonnage plant, installed later, increased gaseous oxygen 
available to this steelworks to 300 tons/day. Because of 
still further expansion, the Steel Company of Wales will 
soon have a supply of 500 tons/day from three tonnage 
oxygen systems at the Margam site. The Consett Iron 
Co., Ltd., in Durham, previously drawing its oxygen 
requirements from a 100 ton/day supply, is now to con- 
sume up to an additional 200 tons/day from two new 
installations, and the South Durham Steel and Iron 
Company is to make use of a new tonnage oxygen plant 
at West Hartlepool with a production capacity of 100 
tons/day. At Scunthorpe, Lines, an existing 200 ton/- 
day plant is to be augmented by a further installation of 
similar capacity. This is to satisfy the combined require- 
ments of steelworks in the district, including Richard 
Thomas and Baldwins’ Redbourn works and _ the 
Appleby-Frodingham Steel Company. At Middles- 
brough a 200 ton/day system pipes supplies to several 
local steelmakers. 

Two new tonnage plants having a total production 
capacity of 400 tons of oxygen a day, will supply the 
Spencer works at Newport, of Richard Thomas and 
Baldwins, Ltd., when the plant is commissioned in the 
autumn of 1961. Already, at its Ebbw Vale works, this 
company draws tonnage oxygen supplies from an 
established 100 ton/day system. Colvilles, Ltd., will 
have the oxygen requirements of the new steel sheet mill 
at Ravenscraig in Scotland met by a 200 ton/day plant 
at Motherwell, and a second plant of the same capacity 
will enable the application of oxygen to be further ex- 
tended to Colville’s melting shops at Dalzell and the 
Lanarkshire works. 


Responsibility for the design, construction and erec- 
tion of tonnage oxygen plants is vested in BritishOxygen 
Engineering, Ltd. The installations are then operated 
and maintained by B.O.G., whose technical knowledge 
and experience in the use of oxygen in steelmaking is 
placed at the disposal of the steel industry. Close co- 
operation between B.O.G. and the steelmakers—es- 
pecially during the industry’s current expansion pro- 
gramme—is of major importance in making available 
adequate supplies of oxygen at the lowest cost. In the 
face of keen competition for overseas steel markets, this 
continued service to the steel industry by B.O.G., will 
greatly assist further progress by the U.K. steel industry. 
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New Casting 
Dressing 
Shop for 

Pump 

Manufacturer 


General view of the new dressing shop with, on the right, one wall of the 


shot blasting cabinet and, right ~~~ emma the Centriblast rumbling 
barre 


dressing iron and non-ferrous castings at the works 

of Lee, Howl, & Co., Ltd., Tipton, Staffs., the old 
dressing shop having become outdated. The 60 x 30 ft. 
shop is situated adjacent to the iron foundry and houses 
new, as well as certain existing, plant and equipment. 
The shop is designed to handle 1,200 tons of castings a 
year, the weight of casting varying from a few ounces to 
three tons. Castings are for the various pump parts and 
accessories, and the variety of castings produced is illus- 
trated by the pump range, which is from small hand 
pumps to machines requiring prime movers of 350 h.p. 


One of the major items of new plant is a Spencer and 
Halstead shot blasting cabinet, measuring 15 x 10 x 
8 ft. This plant is equipped with a magnetic separator 
under the floor, so that, if required, de-coring can take 

lace in the cabinet. The larger size castings are 
east from the iron foundry on a bogie mounted on 


Nie: premises have recently been provided for 


The Centriblast rumb barrel and dust extraction 


equipment 
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rails terminating in the shot blasting cabinet. Heavy 
castings are also handled in the shop by a 3 ton overhead 
runway chain hoist. The shot blasting cabinet is fitted 
with a special glass roof and rubber lined walls, which 
reduce noise and plate wear, and Dallow and Lambert 
dust extraction equipment is installed. 


Next to the shot blasting cabinet is a new Centriblast 
(Spencer & Halstead, Ltd.) rumbling barrel for the 
smaller castings. The machine operates on an automatic 
cycle controlled by a time switch, and all that is required 
of the operator is to load and unload. The time cycle is 
four minutes, as against four or five hours by previous 
methods. This machine has had the effect of cleaning 
the smaller castings more efficiently than any other 
previous means and, of course, in a fraction of the time. 


The Luke and Spencer grinders, being of a compara- 
tively modern design, were transferred from the old shop 
to the new, and this equipment is adequately protected 
by dust extraction equipment made by Luke & Spencer, 
Ltd., and by Air Equipment Control, Ltd. (Dusguard). 
For the cutting-off of gates and runners on non-ferrous 
castings a new 14 in. abrasive wheel cut-off machine by 
F. E. Rowland & Co., Ltd., has been installed ; the cut- 
ting-off of gates and runners on large castings is done by 
an existing portable pneumatic cut-off machine equipped 
with an “ elastic ’’ wheel. 


The benches, for hand-fettling, and other small 
equipment are situated on the opposite side of the shop to 
the shot blasting cabinet and rumbling barrel, and in fact, 
to a certain practical extent, there is an anti-clockwise 
flow of work round the outer perimeter of the shop, 
leaving the centre floor area free. 


Heating in the shop is by Radiant steam heated panel 
radiators (Wellington Tube Co., Ltd.); lighting is by 
tungsten and mercury vapour bulbs and by natura! 
light through windows which are glazed with Perspex to 
obviate glass breakage. ‘The walls of the shop have been 
painted, instead of white- washed, to enable easy cleaning 
and washing down. 
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Resistivity of Aluminium Conductors 


Recommended International Specification 


electrical conductor is confirmed by the recent 

issue by the International Electrotechnical Com- 
mission of ‘‘ Recommended Specifications of Resistivity 
for Aluminium and Aluminium Alloy Conductor’. There 
are four documents, produced over the last two years, 
and obtainable from the British Standards Institution 
or direct from the I.E.C., 1, Rue de Varembe, Geneve, 

Suisse. They are :-— 

No. 104: ‘‘ Recommendation for an international specification 
for aluminium alloy conductor wire of the aluminium. 
magnesium-silicon type.” 

No. 105: “ Recommendation for commercial-purity aluminium 
busbar material.” 

No. 111: ** Recommendation for the resistivity of commercial 
hard-drawn aluminium electrical conductor wire.” 


No. 114: “ Recommendation for heat-treated aluminium alloy 
busbar material of the aluminium-magnesium-silicon 


type.” 

The issue of these recommendations is expected 
greatly to facilitate the application of aluminium in 
various countries, as there is now an agreed level of 
quality of material for the various applications. In 
addition, the standards are a useful guide to national 
committees responsible for the preparation of their own 
national standards, and, of course, it will also facilitate 
to an almost incalculable degree, commercial dealings in 
products that incorporate aluminium conductors, e.g. 
overhead transmission lines. 

The most important of these four standards at the 
present time is No. 111: “ Recommendation for the 
resistivity of commercial hard-drawn aluminium electri- 
cal conductor wire,” which lays down a standard value 
and also a maximum value for hard-drawn aluminium 
wire as used in overhead lines, with or without steel 
reinforcement. The preface to this standard points out 
that international agreement on a standard value of 
resistivity has long been needed because of the world 
wide use of aluminium as an electrical conductor 
material: and the publication of the international 
standard of resistivity for copper (I.E.C. Publication 
No. 28, 1925) strengthened the view that a similar 
standard for aluminium would serve an equally useful 
purpose. 

The standard value for the volume resistivity is fixed 
at 0-028264 ohm /sq. mm./m. at 20° C., and the L.E.C. 
document states that this is the value to be used for the 
purpose of calculating resistances of conductor wire. 
‘Thus, the issue of the document should avoid in future a 
diversity of practice in different countries that has led 
to considerable confusion and disagreement regarding the 
calculated resistance of overhead lines and other con- 
ductors made from this material. 


Publication No. 111 also lays down a maximum resis- 
tivity for the wires which coincides with the standard 
value and can be used for acceptance tests on material 
in a conductor. Values are also given for density, 
constant mass temperature coefficient of resistance per 
°C., and coefficient of linear expansion per °C. These 
constants are all required in calculating conductor 


Ts world-wide importance of aluminium as an 
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resistances and conductor performance in various 
circumstances. 

Publication 104: ‘‘ Recommendation for an inter- 
national specification for aluminium alloy conductor wire 
of the aluminium-magnesium-silicon type,’ lays down the 
maximum resistivity (0-0328 ohm/sq. mm./m. at 20° C.) 
for this type of alloy wire that has long been in use for 
overhead conductors, with and without steel reinforce- 
ment. Naturally the addition of the alloying elements 
has increased resistivity to some extent, but at the same 
time has enabled great increase in strength to be achieved, 
so that the minimum laid down is 30 kg./sq. mm. 
(42,67 Ib. /sq. in.). 

Publication 105: ‘* Recommendation for commercial- 
purity aluminium busbar material,’’ specifies a resistivity 
of 0-0290 ohm/sq. mm./m. for pure aluminium busbars : 
the resistivity here is rather higher, in accordance with 
the practice of using aluminium of approximately 
99-5°%, purity for busbar requirements: this is often 
adequate without recourse ot the use of electrical grade 
aluminium. 

Publication 114: “ Recommendation for heat-treated 
aluminium alloy busbar material of the aluminium- 
magnesium-silicon type,” lays down similar data for 
aluminium-magnesium-silicon alloy,bar which has a max- 
imum resistivity value 0-0325 ohm /sq. mm. /m. at 20° C., 
a 0-2°, proof stress not less than 17 kg./sq. mm. 
(24,175 Ib. /sq. in.), and a minimum tensile strength of 
20 kg./sq. mm. (28,445 lb./sq. in.). This material is 
attractive to electrical engineers as it has similar mechani- 
cal properties to those of copper for busbars, and jointing 
with bolted connections is therefore simplified. One 
important purpose of this standard is to encourage as 
far as possible the use of only one type of material 
amongst the many of this type that can be readily 
produced but have higher or lower properties. 

The need for agreed international standards of resis- 
tivity for aluminium materials used in electrical con- 
ductors has been felt for many years, and Committee 
TC/7 (Aluminium) of the International Electrotechnical 
Commission was constitituted in 1928 to consider the 
problem. However, only recently has it been possible 
to reach agreement acceptable to all interested countries, 
and to give this recognition in the form of an inter- 
national standard. Some 30 countries have been 
interested in the work of the sub-committee, including of 
course all the principal aluminium-producing countries 
of the world. 

The various electrical committees of the British 
Standards Institution that have been co-operating in 
the preparation of these I.E.C. recommendations have 
naturally correlated the values with those operative in 
British Standards, particularly as regards the resistivity 
value for hard-drawn aluminium wire used in overhead 
conductors, which are important export products. 
Indeed, a new step taken by Committee TC/7 is to 
initiate the preparation of an international specification 
for complete overhead conductors. Good progress is 
being made by the working group responsible for 
preparing the detailed draft. 


METALLURGIA 


‘ 
ll 


The Effect of Composition and Structural Condition on 


the Resistance of 18-2 Chrome-Nickel Steels to 


Electrochemical Attack 
By G. Newcombe 


Admiralty Metallurgical Laboratory, Devonport Dockyard 


The influence of chemical composition on the percentage delta-ferrite present in the micro- 


structure of 18-2 chrome-nickel steels is discussed and has been related to the factor of 
corrosion resistance. An investigation into the failure of two pump shafts, and additionally 
a series of immersion tests of selected steels coupled to a copper-base alloy in seawater, have 
produced information on the mechanism of breakdown and indicate a superior resistance to 


HE types of stainless steel available for use in 
industry can be divided broadly into three main 
groups : the “ hardenable *’ group, which includes 

those steels capable of responding to heat treatment in 
the same way that plain carbon steels can be hardened 
and tempered ; the “ ferritic ’’ group—high chromium 
irons having low carbon contents—which are not capable 
of useful response to heat treatment ; and the “ austen- 
itic ’’ group, which are similar to the former in their 
lack of response to heat treatment, but differ from the 
“ hardenable and “ ferritic’’ groups by being non- 
magnetic. The work detailed in this paper is concerned 
with steels of the “ hardenable ’’ group, which meets a 
high proportion of engineering demands for a heat treat- 
able corrosion resisting steel. 

The author has recently been concerned with an 
investigation into the cause of deterioration suffered by 
two pump shafts which were directly connected with a 
bronze impeller and were operating in a seawater environ- 
ment. The results of a chemical analysis performed on 
the shaft material (see Table 1) showed the components 
to have been manufactured from a stainless steel whose 
composition classified it as 18-2 chrome-nickel steel to 
specification B.S. 970 En 57. 

As previously stated, the shafts had in service been 
directly connected to a bronze impeller, and, since 
copper and its alloys are cathodic to stainless steels in the 
active state, it seemed evident that the deterioration 
sustained could reasonably be attributed to breakdown 
of the passive film and consequent galvanic action. 

The steels embodied in the “ hardenable ”’ group are 
known to be susceptible to this form of attack, particularly 
the 12-14%, chromium class, although a far greater 
degree of immunity has been claimed for the higher 
chromium content (15-5-20%), 2% nickel variety of 
steel. The late J. G. Monypenny said of these steels : 
“the 18—2 type of hardenable steel is generally the most 
suitable on account of its greater resistance—as com- 
pared with 12-14% chromium steels—against electro- 
chemical attack resulting from contact with copper, 
although 18-2 steels are not completely immune from 
this form of attack when corrosive conditions are severe. 
If the passive film on the steel remains intact, contact with 
copper or its alloys will not lead to attack.” 

The subsequent metallurgical examination of these 
shafts has revealed a mechanism of attack connected with 
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attack when a wholly martensitic structure is achieved. 


TABLE I.—CHEMICAL COMPOSITION OF FAILED PUMP SHAFT 


O% | P%) NI%] Cr% | Mo% 
Failed Shaft | 0-12 | 0-46 | 0-60 | 0-02 | 6-016 | 1-76 | 16-54 - 
Eo57 .. .. | 0-25 | O-1- | 1-00 | 0-05 | 0-05 | 1-00-| 15-5- 

| max. 1-0 | max. max. ! max. | 3-00 | 20-0 


the presence of delta-ferrite in the microstructure, which 
may reasonably explain variations in the resistance of 
18-2 steels to this form of attack, and the tests described 
in the ensuing chapters were undertaken to produce 
additional data. 


Hardenable Chrome-Nickel Stainless Steels 


Alloys of Iron and Chromium 

In alloys of chromium and iron, a continuous series of 
solid solutions of alpha-iron and chromium is formed on 
solidification. Chromium has only a limited solubility in 
gamma-iron, and at the higher chromium contents gamma- 
iron is not formed at any temperature in the carbonless 
iron-chromium alloys. In relation to the application of 
thermal treatment to steel, the existence of this gamma- 
phase is of the utmost significance, the hardening by 
quenching of steels from high temperatures being achieved 
by carbon dissolving readily in iron in the gamma-form 
but being practically insoluble in the alpha-state. If, in 
the presence of alloying elements such as chromium, 
gamma-iron ceases to be formed, the thermal treatment 
of the steel becomes impossible. There are, however, 
alloying elements such as nickel that increase the stability 
and range of existence of gamma-iron and have a lowering 
effect on the range of the alpha-gamma change. At a 
chromium content of approximately 14%, a noticeable 
effect on the ability of the material to respond to 
quenching is observed, a higher temperature being 
necessary to achieve hardening of a steel, as would be 
expected from the general effect of chromium in raising 
the temperature of Ac, and in retarding the solution of 
carbide. The capacity of the material to harden dimi- 
nishes very rapidly, so that with a sufficiently high 
chromium content the increase in hardness obtainable is 
very small, even with quite high percentages of carbon 


present. 
Effect of Nickel and Carbon 


The addition of nickel to iron has in many ways the 
opposite effect on structural changes to that of chromium. 
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Fig. 1.—-Deterioration sustained by the first shaft failure. 


It stabilises the gamma-form of iron and widens the 
range at which it is stable. Both elements are similar, 
however, in retarding the rate at which structural changes 
occur during cooling. Nickel has the effect of increasing 
the formation of austenite at 950°-1,000° C. and con- 
sequently the hardening capacity, a fact which is 
demonstrated by comparing the hardening achieved by 
quenching nickel and nickel-free steels of the same 
carbon content. Elimination of gamma-iron is also 
delayed by the carbon content, amounts of austenite 
formed in Fe-C-Cr alloys containing more than 12°, 
chromium depending on the carbon content. Moderate 
percentages of chromium and nickel added independently 
to plain carbon steels increase their hardening capacity, 
and when present together have a reinforcing action one 
on the other. 


The effect of nickel in forming and stabilising the 
gamma-phase is much more obvious in the 17-20% 
chromium range than in the 12-14%, chromium range. 
The 2%, nickel added to the B.S. 970 En.57 steel has the 
effect of increasing the formation of austenite at 950°- 
1,000° C., as shown by the higher hardness values 
obtained from quenched steels of this composition when 
compared with nickel-free steels of similar carbon and 
chromium content, and by the decrease in the ferrite 
phase present in structures of quenched 17°, Cr-0-1°, C 
steels with the addition of 2°; nickel. 


Corrosion Resistance (General) 


Chromium is undoubtedly the most important alloying 
addition made to steels in respect of increasing their 
resistance to atmospheric attack, and it can be said that 
the higher its content, other things being equal, the 
greater will be the resistance of the alloy to corrosion. 
Chromium can be present either in combination with the 
carbon in the form of carbides, or as a solid solution with 
the iron, and its beneficial effect on corrosion resistance 
is only fully realised when it exists in solid solution : the 
formation of carbides, although not enhancing corrosion 
resistance, is often reflected in an increase in mechanical 
properties. If, therefore, carbon contents are allowed to 
rise beyond a certain limit, the beneficial effect of a large 
percentage of chromium with respect to corrosion resis- 
tance will be nullified. The importance of the chromium 
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(Note striation effect on fractured surfaces.) x1 


and carbon contents in relation to the required mechani- 
cal properties is particularly apparent in the hardenable 
group of steels under discussion, where there must be a 
certain minimum amount of carbon present in order to 
achieve a desired hardness or tensile strength. In 
properly hardened 12-14°, chromium steels, practically 
all the carbon—providing the content is not greater 
than 3°,—will be in solution, and hence a maximum 
resistance to corrosion is achieved. As the carbon content 
is raised beyond 3°, chromium carbide will appear in 
the structure and the steel’s resistance to corrosion 
will decline. Likewise the tempering of hardened 12-14°, 
chromium steels at temperatures higher than 475° C. has 
the effect of precipitating chromium carbide. A similar 
effect is achieved in the higher chromium hardenable 
steels (16-20°, chromium), the effects on corrosion 
resistance, however, being less noticeable in this class of 
steel because of the lower percentage of carbon (0-25°% 
max.) present and the higher chromium percentage 
remaining in solution. 

The addition of small amounts of nickel found in the 
class of steel under discussion has no appreciable in- 
fluence on the resistance to corrosion, the main role of 
this addition being to give a greater hardening capacity. 
It does, however, have a profound influence on the 
character of the microstructure likely to be achieved, 
particularly with regard to the percentage delta-ferrite 
present, and in this connection the influence of nickel on 
corrosion resistance will be reconsidered later. 


Investigation of Shaft Failures 


Visual Observations 

The result of the severe attack sustained by the first 
pump shaft is illustrated in Fig. 1, and it will be seen 
from the illustration that externally the original surface 
contour had been retained, and that the attack had 
developed in such a manner as to cause a splitting of the 
main body of the component into several sections, each 
one revealing a striation effect on the fractured surfaces. 
The threaded portion of the shaft which screwed into the 
bronze impeller had entirely disintegrated. An earlier 
stage in the development of the attack was discovered on 
examination of a second shaft working in the same 
environmental condition, and Fig. 2 amply demonstrates 
the lack of evidence of attack revealed by the surface 
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Fig. 2.—-Surface condition of second shaft examined. x1 


condition of the component, although proof of the depth 
to which attack had already developed is given by the 
macrosection, taken from this shaft in a longitudinal 
direction along the line AA (see Fig. 3). 


Microstructural Observations 


Microsections from the affected areas of both com- 
ponents revealed a similar duplex martensite + ferrite 
microstructure, and one in keeping with the chemical 
analysis of the material as presented in Table Il. This 
serves to demonstrate further a point previously discussed, 
namely that complete solution of the ferrite phase at 
high temperatures may or may not be achieved, depen- 
ding on the percentage of nickel and/or carbon present 
in this class of steel, other things being equal. 

Further survey of these microsections revealed the 
deterioration to have developed by preferential attack 
along the network of delta-ferrite at an associated carbide 
phase. Since, by virtue of reduction processes, this phase 
was present in an elongated and continuous network 
throughout the mass, it is not difficult to see why the 
deterioration had developed in such an insidious manner. 
It seemed logical to suppose therefore that breakdown of 
the passive film had occurred, with resultant galvanic 
action stimulated by connection with the bronze impeller. 
If complete absorption of the ferrite and associated 
carbide phase were effected, this form of attack could well 


Fig. 3.—-Macrosection of shaft 

illustrated in Fig. 2 taken along 

line AA and showing extent of 
attack. x1} approx. 
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be stifled and thus an increased resistance to the deteriora- 
tion developed. Conversely, if large percentages of 
ferrite remained unabsorbed, serious and rapid attack 
under these conditions could be expected. To investigate 
these facts further and to obtain additional information 
on the delta-ferrite percentages likely to be met in this 
class of steel, a number of B.S. 970 En.57 steels were 
obtained and included in the following series of experi- 
ments. 


Experimental Work 


Analytical and Structural Features of 18-2 Steels used 
in Tests. 


Six En.57 steels of varying cross-sectional thickness 
were withdrawn at random from working stocks of this 
material and subjected to both chemical analysis and 
microstructural survey. The results obtained from these 
analyses are presented in Table II, together with the 
requirements of B.S. 970 En.57. 

It will be observed from these results that quite wide 
differences in composition are present in these steels, 
although it should be noted that all are within the 
compositional limits required by B.S. 970 En.57. Of the 
alloying additions present likely to influence the final 
structure of the material, the percentage differences of 
the two extremes (steels B and F) were carbon =0- 105%, 
nickel =0-68°,, and chromium =0-10°,. In no instance 
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Fig. 4.—-Preferential attack along the delta-ferrite oe 
Etched Stead’s reagent. 100 


were the maximum permissible figures for carbon, nickel 
and chromium approached. 

Likewise, microscopical examination of the materials 
revealed wide structural differences with regard to the 
amount of delta-ferrite present, these differences being 
directly associated with high and low carbon and nickel 
contents. The variations in microstructure are shown in 
Figs. 5-8. According to observations made in connection 
with the investigation of the corroded shaft, material F, 
if subjected to galvanic action, should deteriorate ex- 
tremely rapidly along the delta-ferrite phase. ‘Two 
further materials were selected for inclusion in the tests, 
these being material B—for the obvious reason that a 
wholly martensitic structure had been achieved by the 
comparatively high carbon and nickel percentages 
present—and material E—by virtue of the somewhat 
different pattern and distribution of the ferrite, so 
different from the elongated form observed in other 
specimens. 

Heat Treatment of Materials for Test 


All materials to be used in the experiments were 
subjected to identical thermal treatment, this being in 


Fig. 6.—-Microstructure of material E (carbon 0-145°,, 
nickel, 1-870%) showing decrease in delta-ferrite and 
change from elongated pattern. Etched Stead’s reagent. 

x 100 
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Fig. 5.—-Microstructure of material F (carbon 0-10°%,, 
nickel 1-58°,) showing high percentage of delta-ferrite. 
Etched Stead’s reagent. x 100 


accordance with the requirements of B.S. 970 En.57 
which recommends oil hardening from a temperature of 
950°—1,020° C. and tempering at a suitable temperature 
between 550° and 650° C., the actual temperatures used 
being 1,000° C. and 600° C. for hardening and tempering, 
respectively. 

Microstructural examination of each specimen after 
this treatment revealed no significant change in struc- 
tural conditions, and confirms that the chemical compo- 
sition of samples F, C and E£ is such that further absorp- 
tion of the delta-ferrite present in each of these materials 
cannot be accomplished by heat treatment. In fact, the 
stable banded delta-ferrite phase cannot be removed by 
any metallurgical process, and the material can only be 
produced without ferrite by the proper control of chemi- 
cal composition during melting, and aiming for the high 
side of the allowable range of both carbon and nickel to 
open the gamma loop. 

Formed by chemical segregation during solidification 
of the ingot, ferrite never transforms during subsequent 
hot work or heat treatment. In a recent paper published 
by Angstadt® in America on a hardenable quality of 
stainless steel similar to that concerned in these tests, 
the large percentages of delta-ferrite he found in the steels 
was attributed to close control on nickel and to the fact 
that the melters aimed towards the low side of the allow- 
able range for this element in an attempt to conserve 
nickel when the steels were introduced from Great Britain 
to U.S.A. during World War LI. 


Test Procedure 


Procedure I.—Specimens, cylindrical in shape and of 
similar dimension to the failed shafts, were machined 


TABLE I.—CHEMICAL COMPOSITION OF EN.57 STEELS USED IN TESTS 


Composition ) 


Sample 
Mn | P S | Ni Cr | Mo 
A 0-115 | 0-52 | 0-64 | 0-026 | 0-027 | 1-87 16-41 | 0-10 
B 0-205 | 0-60 | 0-73 0-027 | 0-040 | 2-26 | 16-64 | 0-22 
0 0-155 | 0-52 | 0-56 | 0-025 | 0-054 | 2-23 | 17-11 | 0-12 
D 0-16 | 0-34 | 0-59 | 0-023 | 0-040 | 2-27 | 15-63 | 0-13 
E 0-145 | 0-40 | 0-59 | 0-034 | 0-029 | 1-87 | 16-17 | 0-17 
I 0-10 0-16 | 0-46 | 0-019 | 0-045 | 1-58 | 16-54 | 0-08 
En 0-26 | 0-10-| 1-00 | 0-05 0-05 | 1-0— | 15-5- — 
max. | 1-00 | max. max. | max. 3-0 20-0 
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Fig. 7.—-Microstructure of material C (carbon 0-155°%,, 
nickel 2-23°,,) showing marked decrease in delta-ferrite 
percentage. Etched Stead’'s reagent. 
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from the bar stock selected as suitable in respect of 
compositional and microstructural features. The speci- 
mens were threaded for a length of } in. at one end, this 
being securely screwed into a block of gunmetal (nominal 
composition 86:7:5:2) the whole being immersed in 
seawater for a period of one month. 

Procedure 11.—A further series of tests was carried 
out to include materials B and F, these being designed to 
eliminate crevice conditions present in the previous 
tests. The specimens, smaller in dimension, were con- 
nected to bronze by an external circuit, the coupling wire 
being used to suspend the specimens but remaining out 
of contact with the seawater. The time of immersion 
(4 weeks) was reduced to a minimum in order to gain 
information on the initial pattern of the attack. At the 
end of the testing period all specimens were visually 
examined, sectioned in a longitudinal direction, and 
microscopically examined. 

Specimen F (0-10%, C, 1-58, Ni) Procedure I 

The external surface of the specimen when washed 
free of corrosion products revealed no visible deterioration 
of the underlying metal. Microscopical examination, 


Fig. 9.—-Centres of deterioration located at delta-ferrite 
boundaries: material F/leaded-bronze couple; test 
condition I. x 100 


March, 1960 


Fig. 8.—-Wholly martensitic structure of material B 
(carbon 0-205°,,, nickel 2:26%). Etched Stead’s reagent. 
x 100 


however, revealed an area of attack to have developed 
adjacent to the bronze, and showed itself in the form of 
small centres of attack located at the boundaries of the 
delta-ferrite, the nature and distribution of these centres 
being illustrated in Fig. 9. It seemed very evident from 
higher power examination that the attack was concerned 
with the carbide phase surrounding the delta-ferrite 
boundaries in either spheroidal or layer form, its sphere 
of influence including both martensite and ferrite. 

The attack initiated upon material F by test procedure 
II involved the definite removal of metal from the surface 
of the test specimen, producing areas of penetration 
characterised by a similar striation effect to that ob- 
served in the failed pump shaft, the attack being located 
at or just below the water line. 

Specimen E (0-14%, C, 1-87°% Ni) Procedure I 

As previously stated this material was chosen for 
inclusion in the tests by virtue of the different pattern 
and distribution of the delta-ferrite, so different from the 
elongated form. This particular pattern was a feature of 
the larger diameter bars examined (3-44 in. diameter). 
Again attack was evident from the presence of corrosion 


Fig. Carbide form present at ferrite 
x 
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Fig. 11.—Isolation of the ferrite phase by preferential 
attack of boundary carbide. x 300 


products on the specimen adjacent tc the bronze. Micro- 
scopical examination showed a definite preferential attack 
of the carbide phase at the delta-ferrite boundaries, as 
shown in Fig. 11, producing a different pattern of 
deterioration, this being readily related to the change in 
ferrite distribution. 


Specimen B, (0-205°%, C, 2-26°%, Ni) Procedures I and II 

Microscopical examination supported visual observa- 
tions made during these tests, and the absence of attack 
was confirmed at the cessation of the experiments. 

It would appear from a survey of the results obtained 
that, under the conditions of test, in the 18-2 variety of 
hardenable stainless steel where duplex martensite + 
ferrite microstructures are present, breakdown of the 

ssive film is more readily achieved in the area of the 
delta-ferrite boundaries than in the martensite. Such 
areas are thus made active and anodic to gunmetal and 
the attack upon them is accelerated by galvanic action, 
thus causing isolation and deterioration of the ferrite 
phase, with final disintegration of the martensite at an 
advanced stage of the attack. 


Conclusions 


(1) Within the scope of the compositional limits 
stipulated by specification B.S. 970 En.57 governing 
18-2 chrome-nickel high tensile rust resisting steel, it is 
possible to achieve variations in the percentages of 
carbon and nickel which can in turn profoundly influence 
the percentage of delta-ferrite present in the micro- 
structure of these materials. In an analytical and micro- 
structural survey of six steels in this category, selected at 
random, a wide dissimilarity in composition and struc- 
ture was revealed. Ordinarily the variations would not 
seem to be detrimental with regard to the resistance to 
general corrosive environments, but consideration in 
relation to the present work suggests that they have a 
greater significance when the steels are in the active state 
and in contact with cathodic materials in a corrosive 
environment. 


(2) ‘lhe steels are readily heat treatable, and the appli- 
cation of thermal treatment within the requirements of 
the specification will achieve the desired object of in- 
creased tensile strength, but if the balance of compo- 
sition is such that the presence of delta-ferrite can be 
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expected, thermal treatment will not be effective in 
reducing or eliminating its presence. It has been shown 
by correlation of composition and structure that steels of 
higher carbon (0-20-0-25%) and nickel (2-0-3-0°) 
contents exhibit a homogeneous martensitic structure in 
the fully treated condition. 

(3) Limited experimental immersion tests which in- 
cluded certain of the steels have indicated that a greater 
degree of resistance to breakdown of the passive film 
can be expected from a wholly martensitic structure than 
from a structure containing a large percentage of 
ferrite. It can be stated that an increase in percentage 
ferrite will result in a corresponding decrease in resistance 
to this form of attack. 

(4) This feature of structure, composition and corrosion 
resistance would seem to be of importance both indus- 
trially and in corrosion research work, since in terms of 
the six steels selected for test only two would have 
performed in a similar manner when coupled in the ways 
described. It can be similarly deduced that components 
such as the pump shafts investigated will perform in an 
unpredictable manner under the conditions described, 
depending on factors beyond user control. 


(5) The question of the influence of delta-ferrite on the 
mechanical properties of these steels has not been investi- 
gated, but its presence has been connected with weakness 
under transverse loads, and its elimination with machining 
difficulties in the fully hardened condition. 


(6) Finally, it is emphasised that this work has of 
necessity been limited in character, designed to follow up 
a situation revealed by a service failure and to place on 
record the findings of short term tests carried out on this 
class of stainless steel. This fact of varying resistance is 
confined to the conditions described, and no reflection is 
made on the material’s general resistance to corrosion. 
It is hoped that these findings may be of interest to those 
concerned in the use of B.S. 970 En.57. 
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FirtH CLEVELAND Steet Srrip, Lrp., of Tipton, a 
member of the Firth Cleveland Group, now specialises in 
the production of high carbon steel strip to the exclusion 
of all other cold rolled products. The change-over 
resulted from the overwhelming and growing demand 
for this material from a large number of industries and 
from the success which the company is achieving in this 
field. Modern equipment enables the company to offer 
an extensive range of sizes which includes widths from 
} in. to 12 in. and thicknesses from 0-004 in. to 0-092 in., 
in coils or cut lengths. All steel is produced to fine 
limits, as, for instance, in the supply of strip for the 
textile industry where the tolerance limits are reduced 
to half those of the British Standards range. 
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A Preliminary Study of the Relationship between 
Tin Coating Grain Size of Electrotinplate 


and Flow-Brightening Conditions 
By C. J. Thwaites, M.Sc., A.R.S.M., A.LM. 


Assistant Chief Metallurgist, Tin Research Institute 


Follewing a brief description of a new laboratory electrotinplate flow-brightening unit, the author 

discusses the results of exploratory work performed on it. It is shown that the grain size of electrolytic 

tinplate may be influenced by a number of factors, which include strip temperature, strip speed, 

quench temperature, and circulation in the quenching tank. The tin coating thickness and the original 

smoothness of the steel base also have a limited influence. It is suggested that the phenomenon of 

“ striping ”’ produced by the wse of high pressure water jets in the quench tank might be used to 
differentiate between the two sides of differentially coated tinplate. 


closely controlled conditions, of test-pieces of 

electrolytic tinplate have been in existence at the 
Tin Research Institute for some years and have been 
described in an earlier paper.'. The circulating electrolyte 
plating cell remains unaltered at present, but the unit 
for flow-brightening the plated samples has been com- 
pletely redesigned and built afresh. ‘The new apparatus 
is more versatile and allows much closer control over 
the flow-brightening operations. This paper describes 
the equipment and some experiments concerning tin 
coating grain size carried out with it. 


| facilities for the manufacture, under 


Description of Apparatus 


A general view of the flow-brightening unit is shown 
in Fig. 1. The steel blanks, normally about 0-010 in. 


Fig. 1.—General view of laboratory electrotinplate flow- 
brightening unit. 
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Fig. 2.—-Detailed view of specimen holding jig. 


thick (90 Ib. substance), are tinplated in the circulating 
electrolyte cell, and are then cut to 10-5 x 3-5in. 
They are inserted in slots in the two solid copper con- 
ductor blocks of the specimen holder, details of which 
may be seen in Fig. 2, and contact strips are inserted 
between the ends of the sample and the thumbscrews to 
ensure a minimum contact resistance. The copper 
blocks are connected by long flexible leads, suitably 
looped to allow freedom for the specimen holder to 
fall, to a heavy-duty step-down transformer. The con- 
ductor blocks also have extension pieces attached to them 
carrying two grooved bakelite wheels on each side, running 
on vertical rails, while a strip of Perspex bolted to the ex- 
tension arms above the specimen maintains rigidity of 
the holder. This design was employed after it had been 
found that any struts too close to the test-piece caused 
severe turbulence during high-speed quenching, which 
gave very non-uniform tin coating grain size. 

The vertical rails, consisting of } in. diameter rods, 
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Fig. 3.—Curves relating height of fall and terminal velocity 
at water quench tank. 


between which the specimen holder runs, are attached 
to the main framework of slotted steel angle. The height 
of the rails and framework is presently about 6 ft., in 
order that the descending test-piece can attain a maxi- 
mum terminal velocity under gravitational acceleration 
of about 1,000 ft./min. 

The test-piece is held above the quench tank by a pin, 
which is connected to a solenoid armature, projecting 
under the Perspex bar of the specimen holder (Fig. 2). 
The mating surfaces on the pin and the bar are made of 
polytetrafluorethylene to reduce friction and ensure 
instantaneous release of the sample when the solenoid 
is energised. This release mechanism may be positioned 
at the required height by choosing a suitable pair of 
slots in the framework, in order to obtain the desired 
quenching speed. 

The terminal velocity of the leading edge of specimens 
entering the water quench for various heights of fall was 
measured by the simple method of making sine-wave 
traces on samples coated with lamp black, using a 
tuning fork of suitable frequency. Fig. 3 shows the 
theoretical and experimental curves relating velocity in 
feet per minute with height of fall. It will be seen that 
for all practical purposes the curves are coincident up to 
about 600 ft./min., and that even with the greatest 


height of fall, frictional effects only reduce the terminal 
velocity by about 10% below the theoretical value. 

The vertical rails on which the specimen holder runs 
terminate inside the quench tank, just above thick 
rubber buffers, (actually sections of l}in. diameter 
hosepipe) which the conductor blocks hit at the end of 
the descent. The quench tank has a shape designed 
to reduce splashing and turbulence when the specimen 
enters the quench, and is fitted with an immersion heater 
Q and circulating pump R (see Fig. 4). The pump may 
also be employed to feed water jets directed on the surface 
of the tinplate, the jets being either just submerged, or, 
if required, just above the water level in the quench 
tank. Water temperature is indicated on a dial ther- 
mometer S on the main control panel. The apparatus 
is enclosed by a wire mesh door during operation, the 
closing of the door actuating a mechanical safety stop 
which is designed to prevent accidental descent of the 
specimen holder when the door is open. 

The electrical circuit is shown in Fig. 4. The nucleus 
of the control panel is formed by two non-cycling type 
electronic process timers, each of which may be adjusted 
by 0-1 see. steps. The first timer A (uppermost in Fig. 1) 
controls the time of heating of the specimen C up to the 
moment of release: and at the completion of its own 
period it energizes both the second timer B (through the 
link(A-B) and the release solenoid D. As the sample falls, 
heating is continued under the control of the second 
timer for any desired period up to the time that the 
specimen enters the water quench EZ. The entire opera- 
tion is thus automatically initiated on depressing the 
start button F of the first timer. The timer relays @ 
and H actuate a 25A capacity contactor J which 
allows the 5kVA. 3-phase/l-phase, oil-cooled, step- 
down transformer K to be energised from the 440 V. 
mains supply. The transfer of the control of the con- 
tactor from the first to the second timer is rapid enough 
not to cause the contactor to break the circuit momen- 
tarily. The output voltage from the transformer may 
be varied by the tappings between 8 and 120 V., and 
normally an open circuit value of about 14 is employed 
for 90 lb. substance test-pieces. The usual total heating 
time for flow-brightening is then in the range 2-3 secs. 
The flexible leads LZ connected to the specimen holder 
are | in. wide earthing strip consisting of braided tinned 
copper wires. A current transformer M is placed around 
one of the transformer output leads and is connected 
via a two-way switch to either of two A.C. ammeters on 
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Fig. 4.—Electrical circuit of flow-brightening 
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Fig. 5.-Samples of commercial electrotinplate : 
(b) 0-5 1b./b.b. from Plant No. 1 (U.K.); 


the control panel. In this manner the current flowing 
during flow-brightening, usually about 1,600A., is 
reduced by a factor of 160, and may then be indicated on 
normal A.C. ammeters having capacities of 10 or 20 A. 
for full scale deflection. 

The safety cut-out micro switch N is of the non-return 
type, and therefore requires re-setting after each flow- 
brightening operation. It is situated alongside the guide 
rails just above the quench tank £, and automatically 
cuts off the heating current as the sample enters the 
water. This switch has a 10 in. long operating arm, which 
engages with a peg on the descending specimen holder 
and enables it to be positioned well clear of the water, 
thus avoiding electrical defects resulting from conden- 
sation on, or splashing of, the switch. When the switch 
is depressed by the fall of a specimen, an indicator light 
P3 glows on the control panel. 


Grain Size of Tinplate Coatings 


The crystallites or grains in the tin coatings of tinplate 
are, of course, platelets in which two of the dimensions 
are generally of the order of ten thousand times greater 
than the third. In addition, while the outer surface is 
substantially smooth, the interface between the free tin 
and the underlying tin-iron compound layer is extremely 
irregular. They must not be thought of therefore as 
having the same general shape as the crystals within 
bulk metals, which usually have axes of approximately 
equal size. It will be understood that the expression 
“ grain-size of the tin coating ”’ refers to that observed 
after etching the sample of the tinplate with a suitable 
reagent, such as an alcoholic solution of ferric chloride. 
The possibility of the outer surface of the coating show- 
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(c) 0-25 lb./b.b. from Plant No. 2 (U.K.); 
Plant No. 2. (U.K.) 


(a) 0-5 Ib./b.b. from Halogen line (U.S.A.) ; 
(d) 0-75 Ib./b.b. from 
x 4 


ing a different structure from that adjacent to the 
compound layer must be borne in mind, however. 

The grain size of the tin coating of tinplate varies 
within quite wide limits. In flow-brightened electrolytic 
coatings individuai crystallites may be of the order of 
1/16 in. across, or less, while in hot-dipped coatings 
crystallites may be several inches across, and in some 
cases have been found to extend from one edge to the 
other of a 30 in. long tinplate sheet. 

The author is not aware of any published evidence 
that grain size affects the performance of a tin coating. 
It is generally known, however, that in the case of 
electrolytic tinplate, coarser grain coatings may be 
prefered for certain purposes, and means of influencing 
grain size are therefore of interest. Moreover, in pre- 
paring laboratory specimens of electrotinplate for 
investigational purposes it is desirable, in the interests of 
experimental purity, that grain size should be under 
some measure of control. In earlier work? the author 
had found some influence of flow-brightening tempera- 
ture on coating grain size, but in these experiments the 
grains were dissimilar in shape and size to those encoun- 
tered in commercial tinplate. The present experiments 
carried out on the new flow-brightening apparatus were 
intended to discover to what extent grain size could be 
controlled and which factors had the greatest influence. 

The process variables may be conveniently divided 
into two groups, the first including conditions under 
which the flow-brightening is carried out, such as 
temperature of tinplate or of the water quench, and the 
second covering factors relating to the test-piece itself, 
such as tin coating weight, and pre-plating treatment. 
For interest, and for comparison purposes, four 
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Fig. 6.—-Effect of total heating time on test-pieces quenched at 700 ft./min.in water at 50° C.: (a) 1-6 sec. ; 
(b)2-3sec.; (c) 2:7 sec. ; (d) 3-1 sec. x 4 


different samples of commercially produced 0-25—0-75 
lb./b.b. (basis box) electrotinplate have been etched 
and are illustrated, magnified four times, in Fig. 5. 


(a) Effect of Flow-Brightening Conditions 


The possible variables during the laboratory flow- 
brightening process itself are :— 


(i) Total heating time of the sample. This governs 
specimen temperature which corresponds, in an 
electrotinplate line, to temperature of the strip 
just prior to quenching. 


(ti) Height of fali of the test-piece, corresponding to 
strip velocity. 
(iii) Temperature of the water in the quench tank. 
(iv) Circulation of the water in the quench tank. 
Laboratory produced test-pieces of nominal 0-50 Ib. /b.b. 
tinplate, plated in the circulating electrolyte cell, were 


flow-brightened and each of the first three variables was 
altered in turn. 


The heating time before release of the specimens was 
varied from 1-3 sec. to 2-8 sec., while heating continued 


Fig. 7.—-Effect of quenching speed on test-pieces quenched in water at 20° C., and all heated for a total time of 2-3 sec.: 
(a) 475 ft./min. ; (b) 700 ft./min.’;) (c) 950 ft./min. x 4 
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during the fall (for a further 0-3 sec.) until the automatic 
cut-out switched off the heating current as the specimen 
entered the water : the terminal velocity of all the test- 
pieces was about 700 ft./min. The temperature of the 
water in the tank was held constant at 50 4 2°C. 
Equipment is at present being installed for accurately 
measuring peak specimen temperature but has not yet 
been put to use. However, some idea of the temperatures 
involved may be obtained from the fact that with the 
minimum heating time (1-6 sec. total) some small parts 
of the tin coating remained unmelted, while at the 
maximum of 3-1 sec. total time, a slight yellow oxide 
film was formed, similar to that usually experienced at 
about 350°C. The marked effect of total heating time 
on tin coating grain size is illustrated in Fig. 6. An 
interesting feature is the distinct change in appearance 
of the grains with the longest heating time. The 
approximately equiaxed grains, obtained when using 
melting temperatures comparable with those in practice, 
giving way to a “ columnar’”’ arrangement of crystal- 
lites for a heating time of 3-1 sec. 

It will be realised of course that, in normal electrolytic 
tinplate manufacture, the period for which the coating 
is molten is kept to a practical minimum, in order to 
minimize the growth of tin-iron intermetallic compound 
and to promote good appearance, and this practice may 
therefore result in the production of relatively fine grain 
size of the tin coating. 

In the next series of tests, the total heating time was 
kept constant at 2-3sec., but the height of drop was 
altered to give terminal velocities of 475, 700 and 
950 ft.,min. The heating time before release of the 
specimen was adjusted to allow for the different times of 
fall from each position. With the water-quench main- 
tained at 50°C., or above, there appeared to be no 
significant effect of specimen speed. With the quench 
at 20° C., however, a speed of 700 ft./min. resulted in 
equiaxed type grains slightly larger than those produced 
at 950 ft./min., whereas at 475 ft./min. much coarser 
“columnar ”’ type grains were obtained, (Fig. 7). 

For any one quenching velocity, again with a total 
heating time of 2-3 sec., the tin coating grain size was 
found to increase with the temperature of the water 
quench, the effect becoming increasingly large the higher 
the temperature. Thus, for a specimen speed of 700 ft. 
min., there was no significant difference in grain size 
between specimens quenched at 3 and 10°C., but at 
20° C. and above progressive increases were observed 
(Fig. 8). For a quenching temperature of 70° C., the 
‘“‘ columnar ”’ arrangement of crystallites was observed. 
For a quenching speed of 950 ft./min., the tin coatings 
obtained on test-pieces quenched at 20, 75, and 95° C., 
had the appearances shown in Fig. 9. ‘The change in the 
type of crystals from equiaxed when quenching at 20° C. 
to “columnar” at 75°C., and then to structures 
resembling frost on window-panes when the water 
temperature was raised to 95° C., will be immediately 
apparent. ‘lhe latter closely resembles the type of 
crystals in a hot-dipped coating. Comparison with 
Fig. 8 will show once again that for quenching tempera- 
tures of 20° C. or 70-75° C., varying speed between 700 
and 950 ft./min. caused only a minor change in grain 
size. 


Fig. 8.—-Effect of temperature of water quench on specimens 
moving at 700 ft./min., and all heated for a total time of 
2-3 sec.: (a) 3°C.; (b) 10°C.; (c) 20°C.; (d) 50°C.; 
(e) 70° C. x 4 
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Fig. 9.-As for Fig. 8, but specimen velocity 950 ft./min. : (a) 


All the effects described related to quenching conditions 
in which the specimens were dropped into still water. 
By recirculating the quenching water through a row of 
jets just beneath the surface of the water and about 
4 in. from each face of the sample, the dependence of 
tin grain size on quenching conditions could be greatly 
altered. 


Submerged jets are, of course, provided in many 
electrolytic tinplate lines, and were installed in the 
laboratory apparatus in an attempt to increase the 


uniformity of tin coating grain size. Low pressure jets 
were found to reduce the overall grain size for any one 
given set of flow-brightening conditions, but did not 
substantially reduce the variation in grain shape and 
size. High pressure jets spaced jin. apart along the 
length of the test-pieces produced the interesting effect 


x 4/5 


20°C. ; (b) 75° C.; (c) 95°C. x 4 
shown in Fig. 10a, the “ stripes ” of lower reflectivity 
corresponding to the spacing of the water jets. On 
etching this surface (Fig. 10 6) it was found that the 
“ stripes ’’ were regions of extremely fine equiaxed 
grains, presumably resulting from the rapid chilling by 
the jets, while the bright regions in between the stripes 
were of considerably larger “* columnar ”’ type grains. 


(b) Effect of Process Variables Prior to Flow- Brightening 

A preliminary exploration was made of the effects of 
tin coating weight and steel preparation procedures on 
tin coating grain size. The effect of steel substance was 
not studied. 

The effect of tin coating weight on the grain size of 
the tin coating was studied by plating 0-25, 0-50 and 
1-0 lb./b.b. test-pieces and flow-brightening them under 


Fig. 10.—-** Striping "’ effect resulting from use of submerged jets in the water quench: (a) as flow-brightened 


tinplate ; 


(b) etched to show that stripes result from regions of coarse and fine grains. 
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Fig. 11.—Showing only slight effect of coating thickness in specimens quenched at 700 ft./min. in water at 50° C., 


and heated for 2-3 sec. total time: 


similar heating and quenching conditions. Fig. 11 
shows the 0-25 and 1-0 1b./b.b. samples, from which it 
can be seen that there is only a slight increase in tin 
grain size as coating thickness increases. Generally, 
it was felt that such differences in grain size could not be 
counted as significant when the usual variation within 
single specimens was taken into account. 

In a similar manner it was found that the amount of 
pickling of the steel prior to tinplating, when varied 
over the range usually encountered in electrolytic tinplate 
practice, resulted in no significant effect on tin coating 
grain size for 0-25, 0-50 and 1-0 lb./b.b. test-pieces. 

Normal variations in the surface smoothness of the 
“ as-received ”’ steel appeared to affect the grain size to 
a small extent, but the effects were found to be rather 
inconsistent, at least in the small number of steel types 
available, and were considered to be insignificant. 

In the course of another research programme some 


(a) 0-25 Ib./b.b. ; (b) 1-0 lb./b.b. x 4 


steel blanks were chemically polished in a hot oxalic 
acid/hydrogen peroxide solution, prior to tinplating. 
Fig. 12 shows a piece of flow-brightened tinplate (note : 
at a lower magnification than the previous photographs) 
one half of which has been chemically polished while the 
other half has received only an alkaline cleaning treat- 
ment prior to tinplating. The large grains on the chemi- 
cally polished part of the specimen are immediately 
apparent, suggesting that the nucleation of the tin 
crystallites depends to a rather large extent on the 
micro-smoothness of the underlying surfaces. Further 
experiments showed that if such polished surfaces were 
subsequently anodically pickled in the normal manner 
this, surprisingly, did not cause any substantial modifi- 
cation of the effect of the previous chemical polishing. 
In addition, the previously described effects on tin 
grain size of flow-brightening conditions such as the 
quench bath temperature appeared to be modified some- 


Fig. 12.—Difference in grain size between two halves of 0-5 Ib./b.b. acid tinplated test-piece having 
(a) a simple alkaline clean (left-hand portion), or (b) a chemical polish and alkaline clean 


(right-hand portion) prior to plating and flow-brightening. 
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Fig. 13.—Taper micro-sections showing : 


what by the smoothing of the steel surface. Comparison 
under the microscope at high magnifications of taper- 
sections of tinplates with and without chemically polished 
steel bases showed that the “ ridged” surface of the 
normal! steel (Fig. 13 a) had been levelled to a large extent 
by the oxalic acid polishing solution, reducing the overall 
surface roughness to a very considerable degree (Fig. 13 5). 
It is interesting to note that some preferential dissolution 
at the ferrite grain boundaries had also occurred during 
the treatment. 

In another experiment a thin layer of pure iron was 
electrodeposited on to the cleaned and pickled steel 
surface prior to tin-plating. Under standard flow- 


brightening conditions the iron plating was found 
slightly, but consistently, to reduce the grain size. To 
obtain grains comparable in shape and size with those 
on a sample having no iron under-coat, the temperature 
of the quenching water had to be increased by a little 


more than 10°C. However, the application of an iron 
under-coating layer to a surface already prepared by 
chemical polishing did not influence the grain size of the 
tin coating, presumably since the iron deposit followed 
accurately the contour of the smoothed steel surface. 


(a) 


(a) normally processed tinplate ; 
polished prior to normal processing. 


and (b) steel base chemically 


x 1500 (in vertical direction) 


The final variable studied was the effect of type of 
tin-plating bath on the grain size of the coating. Fig. 14 
shows that in 0-501b./b.b. samples, the same tin 
coating grain size was obtained with both stannate and 
acid type electrolytes when a normal plating pre-treat- 
ment was employed. However, whereas chemical 
polishing of the steel base caused a large increase in tin 
grain size when plating from the acid bath, as mentioned 
earlier, this phenomenon was not seen in coatings 
produced in a stannate electrolyte. This will be seen 
by comparing Fig. 14 6, showing the surface appearance 
of a flow-brightened stannate type plating using a normal 
pre-plating preparation, with Fig. 15, in which the steel 
was initially chemically polished. 


Summary 


A new laboratory electrotinplate flow-brightening unit 
has been developed and found to be flexible and versatile. 
In performance it was quite satisfactory and in this 
exploratory work only a few modifications have suggested 
themselves. 

It has been shown that the grain size and shape in the 
tin coating of electrolytic tinplate may be influenced by 


(b) 


Fig. 14.—-Showing no significant effect of type of electrolyte on tin coating grain size in specimens quenched at 


700 ft./min. in water at 50° C.: (a) acid stannous sulphate plating ; (b) alkaline sodium stannate plating. 
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a number of factors. Present experience is confined to 
laboratory tests, but the results suggest that strip 
temperature (which is governed by current input in the 
flow-brightening tower), strip speed, quench tempera- 
ture, and circulation in the quenching tank may all 
affect grain size. Local temperature of the quench may 
well be the major factor. Tin coating thickness and 
original smoothness of the steel base affect tin grain size, 
but perhaps only to a small extent. 

It is usual practice to operate a line at lower speeds for 
the heavier tin coatings than for the lighter grades, in 
order to obtain adequate plating time. The cleaning, 
pickling and flow-brightening times are thus increased, 
but correspondingly the currents can be reduced in 
order to maintain the coulomb density constant in the 
electrolytic processes and to prevent overheating during 
melting of the coating. The present experiments have 
suggested that both heavier tin coatings and lower rate of 
quenching may each be conducive to increasing the 
grain size of the coating. It is reasonable to assume that 
the two effects are additive, and that if all other manu- 
facturing conditions were to be constant, the heavily 
coated tinplate might therefore have a larger grain size. 

The discovery of the occurence of very large crystals 
in acid type tin coatings applied after a chemical polish- 
ing treatment on the steel basis may have quite wide 
implications. It is not certain from the experimental 
work in what manner the smoothing treatment influ- 
ences the growth of the crystals in the tin coating, 
but it seems likely that a desired increase in grain size, 
and perhaps some additional measure of control over 
grain size, may be possible using a surface smoothing 
process prior to plating on the tin coating. 

‘The phenomenon of “ striping,”’ produced by the use 
of high pressure water jets on the tinplate, needs to be 
investigated further, and is tentatively suggested as a 
method of identifying either the high or low coating face 


Fig. 15.—-Alkaline sodium stannate deposit on chemically 
polished steel base, Note similarity in grain size to that 
on the unpolished basis in Fig. 14b. x 4 


of differentially coated tinplate. Insufficient work has as 
yet been carried out to establish beyond doubt whether 
the effect can be consistently reproduced, and more 
experiments are envisaged. If successful, however, 
such a technique might form a simple procedure for 
marking differential tinplate. 
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Aluminium Rolling Mill Ordered 


THE largest rolling mill of its type in Western Europe has 
been ordered by James Booth Aluminium, Ltd., as the 
first part of its £5m. re-equipment and expansion 
programme. It is expected to be in operation in the 
company’s Kitts Green Works, Birmingham, during 
1961. ‘Ihe mechanical side of the new plant, costing 
approximately £1jm., has been ordered from Loewy 
Engineering Co., Ltd. (Bournemouth, Hants.), and is 
designed to rell aluminium and Duralumin slab ingots 
weighting up to 6 tons, for the production of plate, sheet 
and strip. Included in the plant is a reversing 4-high 
hot mill 148 in. wide. Contracts for other equipment, 
which will make the Kitts Green Works one of the most 
up-to-date in Western Europe, will be placed shortly. 

James Booth Aluminium, Ltd., was formed by the 
Delta Metal Co., Ltd., to acquire the aluminium interests 
of its subsidiary, James Booth & Co., Ltd., and earlier 
this year a 50°, interest on the new company was 
acquired by the Kaiser Aluminium and Chemical 
Corporation of the United States. 

This is the first stage in a major development pro- 
gramme, it is stated by Mr. W. J. Vaughton, managing 
director, which is being carried out by a newly-formed 
team of specialised engineers under the direction of Mr. 
D. H. H. Clarke, engineering director of James Booth 
Aluminium, Ltd. As well as providing much larger sizes 
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of aluminium alloy plate, particularly to meet the grow- 
ing demands of the shipbuilding, chemical, aircraft and 
atomic energy industries, the new plant will greatly 
augment the production capacity for all flat rolled 
products. 


Magnesium Industry Meeting 

At the invitation of the Magnesium Industry Council, 
the Spring Meeting of the Magnesium Association of 
America will be held in this country towards the end of 
May, 1960. The membership of the Association includes 
the majority of American firms interested in magnesium 
and its alloys, and there are also associate members in 
Europe. The meeting will open on the 23rd May with 
two days’ presentation ofscientific and technical papers, 
after which visits will be paid to foundries and works in 
the Midlands and in the Manchester area, where further 
papers will be read. 

About sixty members of the Association, many of 
them accompanied by their ladies, are expected to 
attend, and the meeting will also be attended by repre- 
sentatives of the member firms of the Magnesium Industry 
Council. The president of the Magnesium Association is 
Mr. Otis E. Grant, president of Magnode Products, Inc., 
and the chairman of the Magnesium Industry Council is 
Mr. E. Player, managing director of Birmid Industries 
Ltd. 
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Automatic 
Heat 
Treatment 
of 
Bearing 
Rollers 


General view of the production line for hardening and tempering 
rollers. The tempering furnace is on the left and the control panels 


are mounted on the floor beneath the overhead platform. 


part of the British Railways modernisation plans has 

led to the installation of new heat treatment plant at 
the East Works, Daventry, of British Timken. The plant 
is arranged as a continuous production line in which 
Efco furnaces automatically harden and temper the 
rollers after deep gas carburising. The line includes a 
shaker hearth furnace with quench tank and electrically 
operated charge elevator, an endothermic atmosphere 
generator and a mesh belt conveyor furnace, all manu- 
factured by the Electric Resistance Furnace Co., Ltd. 
Between the quench tank and the mesh belt furnace 
there is an Efco washing machine designed and manu- 
factured by the Electro-Chemical Engineering Co., Ltd. 
With the exception of the quench tank and control gear, 
the production line is installed on an overhead platform, 
conserving floor space and allowing the quench tank to be 
accommodated beneath the hardening furnace without 
excavations. 


de fitting of roller bearings to goods rolling stock as 


Hardening 


The rollers to be heat treated are carried by an electric 
elevator into a hopper which feeds them on to the oscil- 
lating hearth of the hardening furnace. This hearth is 
18 in. wide and is made in a nickel-chromium alloy. It is 
actuated in one direction by an electric motor driving an 
operating cam, and in the other direction by a spring 
return mechanism. The operating frequency can be 
adjusted to vary the speed of travel of the parts through 
the furnace and to allow heating times up to one hour. 

The rollers enter the furnace chamber through a short 
heat-insulated vestibule fitted with a fume removal hood 
and having a vertically rising door to allow adjustments 
to be made to the height of the furnace entrance. The 
chamber is 8 ft. long and is heated by electric radiant 
tubes. The elements are positioned above and below the 
hearth and can be withdrawn quickly and easily from one 
side of the furnace without having to close down the 
furnace. ‘lhey are arranged in three independently con- 
trolled zones, each having its own automatic indicating 
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controller, and the temperatures are recorded on a 
three-point instrument. 

The heated rollers leave the furnace by a discharge 
chute and, to ensure quenching from the full hardening 
temperature, they immediately enter an oil weir on the 
chute itself. The oil pumped to the weir travels with the 
rollers into the quench tank, which is an independent and 
self-supporting unit fitted with overflow and oil circulat- 
ing connections. 

An electrically operated elevator having an endless, 
perforated, steel conveyor belt fitted with cross flights 
carries the quenched rollers to the washing machine. 
Here in a single stage, gas heated machine, the quenching 
oil is removed with a hot detergent spray. The machine 
is fitted with a wire mesh conveyor belt from which the 
cleaned rollers pass down a chute to be distributed evenly 
by guide rails on to the tempering furnace conveyor. 


Tempering 


In the tempering furnace the rollers are heated by 
forced circulation of an air flow which is directed with 
baffles from a fan in the roof, over heater banks, and 
through the 20 ft. long chamber. The furnace has a 
double casing enclosing the heat insulation, and the heater 
banks, consisting of nickel-chromium wire spirals on 
frames, are also mounted in the roof. Temperatures are 
automatically controlled with a two-point instrument. 

The shaker hearth furnace provides temperatures up 
to 950° C., and has a total rating of 63 kW. It is supplied 
with a controlled atmosphere, produced in an Efco 
generator by the endothermic process, to keep the rollers 
free from decarburisation. The tempering furnace 
normally operates at 160°C., but temperatures up to 
300° C. are possible : it is rated at 50 kW. 

The complete installation was designed to provide a 
minimum output of 100 Ib. of } in. diameter rollers an 
hour, including a soak period of one hour. Without this 
soak period the output of rollers is 200 Ib. per hour, and 
for a different type of product, could be as high as 300 Ib. 
per hour, depending on size to weight ratio, etc. 
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Aluminium and its Alloys in 1959 


Some Aspects of Research and Technical Progress 
By E. Elliott, A.Met., F.I.M. 


Chief Metallurgist, The Aluminium Development Association 


Attention is drawn to work published in this country and the U.S.A., reporting research 

and technical progress in the various aspects of the metallurgy of aluminium and its alloys, 

including extraction, founding, fabrication, constitution, properties and standardisation. 
Reference is also made to interesting applications of these materials. 


Joining (Continued) 
Whenever a particularly virulent poison is discovered, 
medical men usually devote attention to its use in very 
small quantities in the treatment of disease. Similarly, 
gases which alone are useless as shielding media in weld- 
ing are attractive to welding technologists as additions to 
inert gases. Allen’® has developed what he calls the 
inert-plus-nitrogen-gas metal-are process for pure alumi- 
nium and aluminium alloys without large contents of 
magnesium. He passes inert gas through the contact 
tube of the welding gun, and about three times the 
volume of nitrogen through the gas nozzle, and cheapens 
the welding process considerably. Work in Russia on 
weld pool temperatures has been described by Rabkin*®® ; 
in automatic MIG welding, he finds that the forward 
extension of the pool varies little with the welding speed, 
but depends on are current, while sharp changes in 
temperature occur at the front part of the pool. 


After the feast, the reckoning, and after the welding, 
the assessment of quality. Tranter* has discussed the 
tests used to establish standards of acceptance in aircraft 
welding, including tensile, shear and bend tests, metallo- 
graphic examination and the detection of defects, many 
of which are depicted in some excellent illustrations. In 
an old but still popular children’s story, ‘‘ Five Children 
and It,’ by E. Nesbit, the quintet referred to face the 
difficulty of testing fireworks, in that after test the sub- 
ject tested is no longer available. Lismer* has grasped 
a similar nettle in connection with welding ; the tests he 
describes include tensile, bend and impact, and he refers 
to the use of welded aluminium alloys at sub-zero 
temperatures. 

Several articles have appeared on pressure welding, a 
process which seems to offer so much in the joining of 
aluminium, but which has not enjoyed very wide 
application. The suitability of aluminium for cold 
welding is brought out by Rollason® in two tables. In 
the first, listing metals in order of their relative cold 
weldability, aluminium and its alloys occupy the first five 
places, and in the second, giving minimum pressures, 
only tin requires less than aluminium. Donelan™ has 
described commercial cold pressure welding, and exam- 
ples with aluminium include cable lugs and a kettle made 
by joining two pressings. Vaidyanath and his co- 
workers®* have studied pressure welding by cold rolling, 
and concluded that a deformation of 60-70%, is needed 
with aluminium to give 100°% weld strength. Bonding is 
promoted by the use of low rolling speeds and large- 
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diameter rolls. Some permanent bonding between metal 
surfaces was produced by relative movement of over- 
lapped strips under compression in work by Holmes* 
but this did not aid the attainment of maximum joint 
strengths by subsequent direct indentation. 


Fortunately, the engineer concerned with joining 
aluminium is nowadays offered many processes from 
which to choose, but this happy state of affairs brings one 
difficulty in its train; how to select the optimum 
technique Houldcroft and Burgess*’ have helped to 
solve this problem by discussing the merits of the various 
methods of welding, brazing and soldering, and have 
provided examples of industrial applications, including 
illustrations of welded assemblies. Hackman** has also 
surveyed the welding of aluminium and its alloys and 
made suggestions as to the methods to be used in such 
fields as aircraft, missiles, pressure vessels and bridges. 
Another important sphere of operation is the shipyard, 
and in an article on automatic welding in ship construc- 
tion, Shaw*® makes special reference to aluminium, and 
describes equipment used in the prefabrication of deck- 
house components and superstructures in aluminium- 
magnesium alloys. Burgess*® has surveyed the welding 
of aluminium in the construction of rail vehicles, both in 
this country and abroad; although progress has been 
made, there is great scope for wider adaption of alumi- 
nium alloys by the railways, in both coaching and rolling 
stock. With the reduction in production of military air- 
craft, the manufacturers of aeroplanes are diversifying 
their activities, and their knowledge of aluminium and its 
alloys has stood them in good stead. An account has 
appeared of the fabrication and welding by one such com- 
pany of large equipment in aluminium alloy for nuclear 
applications,*' including joints in aluminium-magnesium 
alloy plate as thick as 5 in. Tanks for the transport of 
liquids at sub-zero temperatures must be of material not 
subject to brittle fracture ; Coen” has designed special 
extrusions for the support and stiffening of such vessels 
in aluminium-magnesium alloy, and discussed the weld- 
ing processes used in fabrication of tanks and supporting 
structure. 


Aluminium alloy milk churns® are increasing in 
popularity and their construction in heat-treatable alloy 
by automatic tungsten are welding has been described. 
In North America, aluminium alloy tubes are securing a 
place in the construction of pipe-lines, and Saunders™ 
has developed a portable pipe-welding machine for 
joining them, involving the MIG process. 


An important complement to the welding of aluminium 
is the method whereby joints may be made without 
melting the parent metal, namely brazing. This is 
applicable by three principal methods, torch brazing, 
furnace brazing, and flux-dip brazing. The principles 
and practice of these three processes® have been des- 
cribed and discussed, and indications given of the types of 
joints which may be made, and the strength properties to 
be expected. ‘lhe soldering of aluminium is less frequ- 
ently practised, but high zinc solders offer a process mid- 
way between brazing and soft soldering, and give a 
joint of good corrosion resistance. Singleton” uses 
abrasion soldering without fluxes to attain such joints in 
small sections of heavy gauge, but concludes that large 
section or thin material require considerable skill and 
experience. ‘lhe joining of aluminium to uranium by 
soldering was tackled by Mishler*’ et al by plating the 
uranium with chromium, iron or nickel, to serve as a 
diffusion barrier, and then with a copper flash, and 
pleting the aluminium with copper. 


Dissimilar metals must often be joined to each other in 
engineering, but not commonly by fusion methods. 
Young and Smith®* have discussed the metallurgical 
principles involved and practical examples of bimetallic 
joints are cited. Aluminium is welded to steel after 
coating the steel with aluminium by metal spraying or 
hot dipping. Aluminium to copper joints are readily 
made by flash-butt welding or by cold pressure welding. 


Constitution 


Every metallurgist interested in aluminium alloys will 
welcome the publication of Phillip’s monograph®® on 
equilibrium diagrams of important systems involving 
aluminium. It consists of diagrams with notes of 20 
binary and 12 ternary systems, almost all having 
relevance to commercially important alloys, and repre- 
sents current thought throughout the world, as may be 
seen from the references quoted. ‘lhe author is to be 
congratulated upon his work, but it is a pity that his 
publisher did not give the diagrams a little more space, 
to enable the more detailed areas to be studied more 
accurately. 

Phillips covers neither the aluminium-lithium nor the 
aluminium-thorium systems, and indeed they may be 
considered of little general commercial importance. 
Recentiy interest has increased, however, in aluminium 
alloys containing lithium, in view of claims for their good 
strength at elevated temperatures, so that work by Jones 
and Das’®® on the solid solubility of lithium in aluminium 
has a degree of topicality. ‘hey find that the alloying 
element behaves as do a number of others ; a solubility 
of 4-2°%, at the eutectic temperature, just above 600° C., 
falls to 0-4°%, at 200°C. ‘iurning to thorium, Harwell 
has a programme for investigating the alloying behaviour 
of this element, as part of which Murray’ has studied 
the aluminium-thorium system and presents a proposed 
equilibrium diagram over the whole range. Aluminium 
is only slightly soluble in thorium, but a series of inter- 
metallic compounds occurs, varying in composition from 
Th,Al to ThAl,. 

Harding and Clare'® have investigated Raynor's 
report of the occurrence in the aluminium-manganese- 
nickel systems under non-equilibrium conditions of a 
metastable phase Y, in addition to X (Ni,Mn,,Al,,) and 
the intermediate phases MnAl, and NiAl,.  ‘Lheir 
examinations of annealed and slowly cooled alloys 


revealed no trace of Y ; the authors conclude that it does 
not exist and that what had been previously identified as 
a separate phase was possibly secondary deposits of X, 
which on further annealing gave coarser crystals of this 
phase. 


Properties 


A number of papers have been published in the past 
few years in the U.S.A. extolling the increase in elonga- 
tion or strength which may be obtained in aluminium- 
silicon-magnesium and aluminium-silicon-copper-mag- 
nesium alloys by reduction in impurity contents, especi- 
ally iron. Reinemann and Marsh! have tested an 
aluminium-7 °% silicon-0-—3°,, magnesium alloy based upon 
aluminium of high purity, and shown that, fully heat 
treated, it has greater-elongation but lower strength than 
similar alloys with a copper content. Sodium modifica- 
tion was found to be of value only in sections where 
freezing was slow, when it increased elongation. One 
reaction to this work is to wish for similar investigations 
of alloys LM8 and LM1!6 based on high purity metal. 

In a general article on non-ferrous casting alloys, 
Reichenecker'™ drives home a fact which should be 
engraved on the heart of any designer using castings— 
the test bar properties will not necessarily be obtained in 
all parts of the casting. He goes on to discuss the effect 
on strength properties of section size, temperature and 
soundness, and to suggest methods of improving the 
strength of castings, such as judicious use of chills, non- 
destructive testing, and cut-up tests on castings at the 
design stage. Much of this may seem obvious, but it is 
well for it to be set forth from time to time, to keep it in 
the forefront of the designer’s and user’s thoughts. 
Frear'’™ is also concerned with quality in castings, and 
how best to represent them by test bars; he draws 
attention to the disadvantages of cast-on test samples, 
and discusses the best form for those cast separately. 
His classification of castings according to properties 
required contains five grades, from those subject to very 
high internal pressures to castings purchased only for 
their weight or bulk—the lowest of the low, but a class 
into which many castings fall. 

An important modern test of quality is that involving 
the use of ultrasonics. Working with high strength 
aluminium-silicon-magnesium alloy cast plates, Smolen 
and Rosenthal'®* have shown a definite increase in 
ultrasonic attenuation away from a chilled edge. With 
samples of aluminium—5°, silicon alloy with various gas 
contents, attenuation was shown to be markedly effected 
by the presence of gas and micro-shrinkage, and it is 
suggested that ultrasonic inspection could be used to 
distinguish high quality from ordinary aluminium alloy 
castings. Hitt'®? describes the ultrasonic testing of air- 
craft forgings, and refers to the extension of the process 
to the detection of lack of adhesion in metal-clad honey- 
comb material used in aircraft structures. In a general 
review of the applications and working of honeycomb 
sandwiches, Newell'®* compares weights and costs of the 
various metals used, and also gives in tabular form the 
properties of several grades of honeycomb made from 
foil in the aluminium-manganese alloy N3, varying in 
thickness from 0-00: to 0-004 in. 

‘Lhe complex mechanisms of precipitation in aluminium 
alloys continue to attract investigators and ‘lhomas and 
Nutting’®® have used the electron microscope to examine 
thin foil samples of high strength aluminium-zinc- 
magnesium-copper alloys of high and of commercial 
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The ‘*‘ Methane Pioneer’’: this con- 
verted tanker has vessels in alumin- 
ium alloy for the carriage of liquid 
methane. 


purities. They show that ageing sequences are indepen- 
dent of alloy additions other than magnesium and zinc, 
and that chromium seems to promote uniform distribution 
of precipitates and to prevent sub-boundary formation. 
Confirmation is given that intererystalline embrittle- 
ment at maximum hardness is associated with preferential 
slip in the denuded zones near grain boundaries. With 
Nicholson," these authors have applied the same thin 
foil technique to alloys of aluminium with copper, silver, 
zine and magnesium, solution treated, and after various 
ageing treatments. They describe the breakdown of the 
super-saturated solid solutions to give zones and precipi- 
tates, and discuss the functions in precipitation of 
vacancies and dislocations. Hirsch'" also uses thin foils 
and transmission electron microscopy to examine disloca- 
tions in several metals, including aluminium. He 
demonstrates glide, partial dislocations, stacking faults, 
cross slip, and a number of other imperfections in struc- 
ture; the illustrations of these are particularly 
impressive. 

Prakash and Entwistle’ have studied the effect of 
size of specimen on the ageing after quenching of a high- 
purity aluminium-copper alloy, and concluded that the 
lower hardening rate of large specimens is traceable to 
failure to retain vacancies. In further work with Wil- 
liams'? on a commercial aluminium-copper-magnesium 
alloy, Entwistle has measured the damping capacity of 
wires during ageing, and illustrated two distinct damping 
contributions, both evident only at an intermediate 
stage during the ageing process. ‘lhe relevance of these to 
the ageing mechanism is discussed. Working with 
aluminium—30 to 40°, zine alloys, Watanabe and Koda" 
have shown that nodules formed by the grain boundary 
reaction were gradually dissolved, although the advanc- 
ing boundaries scarcely changed their positions. 

Returning to applications of the electron microscope, 
Cuff and Grant" have used shadowed replicas to illus- 
trate a network structure on the surface of chemically 
polished aluminium of super purity grade, which they 
conclude to be a surface manifestation of an underlying 
three-dimensional network. Even purer metal, con- 
taining 99-999°,, aluminium, was used by Hrivnakova"* 
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in his electron microscopic investigation of the effect of 
cold working on block structure. Fragmentation is 
shown to occur in areas of maximum creep. The electron 
micrographs, oxide and carbon extraction replicas at 
9 to 10,000 magnification, are magnificent, and those of 
the undeformed block structure are enough to make any 
keen rock-climber reach for his boots, and begin a mental 
classification into easy, moderate and severe. 

Clad aluminium alloys are nowadays familiar, and it is 
interesting to read in an article by Porter"? that the first 
commercial clad product, Alclad 17S, was produced in 
America as recently as 1928. The subsequent three 
decades have seen a great extension of product and 
application, and Porter summarises these, and also gives 
a full account of the special properties of clad m iterials. 
Goetzel"*® has provided a “ state of the art ’’ review of 
dispersion-strengthened alloys, with particular reference 
to SAP and APM ; he lists the special properties of these 
products, including their strength at high temperatures 
and creep resistance, and envisages increased application 
of materials based on atomised alloys. Mori"'*® has 
studied the properties of a number of aluminium alloys 
at sub-zero temperatures down to —200°C., including 
pure aluminium, aluminium-magnesium, aluminium- 
copper-magnesium, aluminium-magnesium-silicon, and 
aluminium-zine-magnesium-copper alloys. He finds that 
all these materials show increased strength and proot 
stress at low temperatures; elongation of non-heat- 
treated alloys also increases, but with heat-treated 
materials it decreases slightly. 

Fatigue studies continue, both fundamental to 
determine the mechanism of failure, and more practical 
to assess the effects of variabl»s upon endurance. Using 
transmission electron microscopy, Wilson and Forsyth'® 
have studied the substructures produced by fatigue in 
super purity and commercial purity aluminium. they 
give an illustration of sub-boundary zones at a magnifica- 
tion of 27,500, showing a high density of defects, and 
spots which may be embryo voids or cracks. Polm>»ar'® 
is engaged in tests to investigate the theory that the 
reactions of solute atoms with dislocations, reducing their 
mobility, might improve the fatigue resistance of age- 
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hardened aluminium alloys. His work is with aluminium- 
zinc-magnesium alloys and those with magnesium /zinc 
ratios at a critical value seem to have improved fatigue 
properties, which he is continuing to investigate. Dug- 
dale’ has used rotating bending tests to aseertain the 
effect of residual stress on the fatigue resistance of notched 
bars of several materials, including the aluminium- 
copper-magnesium aircraft alloy L65. For this material, 
with both round and sharp notches, pre-stretching im- 
proved and pre-compression reduced fatigue life. Sur- 
face condition is known to have important effects on 
fatigue resistance ; Finney’ has subjected specimens 
of the aluminium-zinc-magnesium-copper alloy D.T.D. 
683 andthe obsolete aluminium-copper-magnesium alloy 
2LA0to a number of pickling treatments and to anodising 
before fatigue testing. He concludes that caustic soda 
pickles. give fatigue strengths superior to those obtained 
with acid pickles, while chromic acid anodising improved 
the fatigue resistance of 2140, but reduced that of 
D.T.D. 683. 

It is well known that joints have an important effect 
upon fatigue resistance, so that Newman’s' paper on 
welded joints in alloys HE30 and NP5/6 is particularly 
welcome. ‘lhis author stresses the need for further work 
before general conclusions can be drawn, particularly 

n such factors as influence of porosity. The geometry 
of the weld largely determined fatigue behaviour, so 
that the welding process is not necessarily a significant 
factor. Koziarski’® contrasts design for good fatigue 
life in riveted joints with welded joints ; he notes that the 
latter should be in tension or compression, not shear or 
bending. Ultrasonic welding is considered to offer great 
opportunities for structural joints, but much develop- 
ment work is necessary. 

Fatigue testing at large numbers of reversals takes a 
long time, and is therefore costly. Attempts to speed up 
testing are therefore to be encouraged, and McKeown!” 
has continued his experiments with progressive loading, 
that is, steady increase of load on the outer end of a 
rotating cantilever specimen until fracture occurs, the 
stress then being related to endurance limit. McKeown 
has used this test to assess notch resistivity and direc- 
tionality in fatigue in extruded L65 and D.T.D. 683. 

The surface of aluminium, particularly when smooth 
and bright, is a very poor emitter of radiant heat, and a 
correspondingly good reflector of it ; it is upon this that 
the value of aluminium foil as an insulating medium 
depends. Elliott and Parsons'®” have discussed the 
properties of foil in this context, and illustrated its 
application in the heat insulation of buildings, parti- 
cularly industrial buildings now covered by the Thermal 
Insulation Act. 


Corrosion and Protection 


Aluminium, according to its detractors, is “just electri- 
fied dirt.’’ Nevertheless, it resists strongly any return to 
its base origin, and by means of its wonderful oxide skin 
wards off the attack of many—indeed most—aggressive 
media. Porter!** has brought this out clearly in a general 
account of aluminium, its alloys, and their corrosion 
resistance. This article is a masterpiece of compression, 
and forms a complete guide to the durability of alumi- 
nium in atmospheres, waters and chemicals, and to 
methods of protection. Hine,'** while noting the high 
corrosion resistance of aluminium and its alloys, des- 
cribes the investigation of failures when they occur by 
examination of corrosion products. This is real detec- 
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tive work, and out of 130 cases summarised only 30 
remain unexplained ; as many as 50 are put down to an 
aggressive agent detected in a normally suitable environ- 
ment. In considering the mechanism of atmospheric 
corrosion of non-ferrous metals, including aluminium and 
its alloys, Aziz and Godard'*® point out the vital role of 
moisture ; its accomplices are atmospheric pollutants, 
of which sulphur dioxide is the arch conspirator, with 
sea salt close behind. 

Haggard and Santhiapillai'*' have studied preformed 
pits in pure aluminium in sodium chloride solution, and 
shown that pit growth is due not to the low pH of the 
pit solution, nor to chloride ion concentration, nor 
primarily to oxygen deficiency, but to the specific 
ability of aluminium chloride solutions to activate 
passive aluminium. Study of artificial pits is advocated 
by Greene and Fontana!® in their general analysis of 
pitting corrosion. Perhaps their most significant con- 
clusion is worth quoting in full, to avoid over-confidence 
and pour encourager les autres. It is: ‘‘ There are no 
completely satisfactoty theories of pitting corrosion.”’ 
There is still opportunity for some latter-day Robert 
Boyle or mute inglorious Avogadro. Pitting may seem 
even desirable when compared with the rapid destruction 
of metal which can result from intercrystalline attack ; 
Schafer and his co-workers have tested corroded 
samples of aluminium-copper-magnesium alloy and shown 
that where intergranular corrosion has occurred in 
service, the same type of attack was obtained in the 
test solution. The authors relate their results to their 
previously published theory of corrosion involving gas 
evolution. 

Two articles™ under the same title in one journal issue 
are concerned with the corrosion of aluminium in liquid 
water at high temperatures; Trautner deals with the 
role of the film of corrosion products, and Dillon with the 
relationship between uniform corrosion and time. The 
nature of the film is discussed ; it is shown to be duplex, 
a thin compact barrier film adjacent to the metal and a 
thicker more permeable bulk film. Temperature increase 
alters the relationship between corrosion and time ; it 
progresses from logarithmic through parabolic to a 
linear dependence. In yet another article, Trautner’® 
describes electron microscopic examinations of corrosion 
product films, by which he shows that corrosion inhibi- 
tion is associated with different crystalline structures in 
the film. Perryman'* has experimented with alumi- 
nium-nickel-iron alloys in high temperature water, and 
shown that attack in static water occurs about eight 
times as rapidly as in moving water, although prior 
treatment in static water will reduce corrosion in flowing 
water to about a quarter. 

Turning to liquids at more usual temperatures, a good 
deal of interest attaches to the effect on metals of 
glycol-water cooling solutions. Dempster"? has shown 
that the presence of only small quantities of copper in 
such solutions can cause severe attack of aluminium- 
magnesium alloy, but that additions of sodium tetra- 
silicate and tetraborate, with or without sodium cinna- 
mate, are effective inhibitors of this corrosion. Seeking 
corrosion inhibitors in glycol solutions principally for 
cast iron, Mercer and Wormwell"® find that additions of 
5% sodium benzoate and 0-3% sodium nitrite protect 
also several other metals, including an aluminium- 
copper-magnesium-silicon-nickel casting alloy. Cessna'*® 
has used an electrical resistance method to evaluate cor- 
rosion inhibitors in glycol anti-freezes. He reports the 
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rate of attack on aluminium of uninhibited anti-freeze to 
be low, but to increase with addition of chloride, sul- 
phate and bicarbonate. Sodium metasilicate and polar- 
type oil were effective inhibitors ; lack of success with 
sodium benzoate and sodium nitrite may be due to the 
low concentrations used (0-O01N). Inhibition of the cor- 
rosion of aluminium by caustic soda solutions is a 
difficult problem ; Sundararajan and Char'*® find that 
the optimum concentration of dextrin in 0-3 N alkali is 
high, namely about 10 g. /litre. 

‘lhe application of aluminium to cooling towers is not 
at present general in this country, although equipment to 
perform this function is the subject of experiment. In 
America some experience has been accumulated, and 
Haygood and Minford' have described it in a paper 
which also deals with alloy selection and water treat- 
ment. Clad aluminium-manganese alloy is favoured for 
this application. Mason and Schillmoller™ discuss the 
effect of sulphide-bearing foul waters from oil refineries 
on a number of metals ; aluminium is resistant to the 
sulphides, but liable to attack by chlorides, formic acid 
and copper salts which may also be present. 

As a result of the presence of sodium silicate, acting as 
an inhibitor, solutions of commercial detergents may be 
less corrosive than certain tap-waters. This was revealed 
by an electrical resistance method of testing by Smith and 
Hadley’ who also found that aluminium-silicon and 
aluminium-silicon-magnesium pressure die casting alloys 
were superior in durability to diecast zinc alloy. Rogers 
and Chinn™ have performed a signal service by recording 
their experiments with aluminium-framed minesweepers 
and examinations of operational vessels. Their con- 
conclusion is that more education of ship's companies is 
needed, as personnel have not yet appreciated the 
precautions necessary with aluminium alloy. 

The publication by Dix, Anderson and Shumaker" of 
their views on the effect of temperature on the corrosion 
resistance of aluminium-magnesium alloys is a notable 
event. An important conclusion reached is that alloys 
containing more than about 3°, of magnesium, if exposed 
in the cold worked state to moderately elevated tempera- 
tures, are susceptible to grain boundary precipitation of 
what in this country is termed the £-phase, and stress 
corrosion cracking may follow. This view is based 


March, 1960 


ive display of curtain walling systems in aluminium, on view on the occasion of 
uminium Development Association’s Symposium on Aluminium in Building, held at the 
premises of the Royal Institute of British Architects in July 1959. 


principally upon laboratory tests, and the lack of service 
failures in aluminium-magnesium alloy ship’s structures, 
which are exposed to mildly elevated temperatures in 
tropical service, must be set against such laboratory 
work. The views of such eminent and experienced 
corrosion experts must lead to further examination 
of this phenomenon, although there is long and 
satisfactory experience in this country of aluminium- 
magnesium alloys in ships. 

Turning from corrosion to protection, note must be 
taken of an event that startled the country during 1959. 
A young lady who for about a quarter of a century had 
never felt the need for protective coatings suddenly left 
the national stage; Jane disappeared from the Daily 
Mirror, leaving behind her for many of mature age a 
feeling of fin du siécle. Sic transit gloria mundi. 

The spreading application of anodised aluminium, 
especially in building and in decorative bright trim, has 
increased the number of papers devoted to anodic 
oxidation. Flusin™ has ted a general discussion 
of the anodising process, and considered the effect on 
the final finish. Exercising again his skill im ¢endensa- 
tion, Porter'*? classifies all the standard aluminium alloys, 
both wrought and cast, according to their suitability for 
protective anodising, and also lists the available pro- 
cesses, the properties of the product, test methods, and 
applications. Brace'** is concerned only with automatic 
anodising ; he describes some existing installations, and 
considers the problems that must be overcome in apply- 
ing automation. Outdoor exposure of coloured anodised 
aluminium demands dyes of high fastness to daylight, 
and Spooner'*® has traced the development of a selected 
range of Shades. He also discusses suitable tests for light 
fastness and the effects of other factors such as sealing. 

Realisation of the importance of efficient sealing of 
anodic. coatings has increased over the past few years. 
McLenn::""* has removed sulphuric acid films from the 
metal by ti.e iodine-methanol method, and, by measure- 
ment of inpedance characteristics, has shown that sealing 
in hot water or steam causes partial blockage of film 
pores, and that boehmite is formed by hydration of the 
oxidé film. Confirmation of this comes from Hinde! 
et al, working with boric acid films stripped by the 
mereuric chloride method, who showed that boehmite 


Comp 
127 
| 


formation proceeds independently of the presence of 
aluminium. Kape™? has also conducted extensive 
experiments on sealing, and concludes that the best 
methods are in boiling water or steam, with a preference 
for the former. 

According to Hérenguel and Lelong,™ “ hyper- 
hotworking,” the phenomenon experienced in direct 
extrusion in zones where the metal deforms with a high 
rate of shearing, results in the dissolving of phases nor- 
mally out of solution, followed by very fine precipitation. 
Such material has improved resistance to corrosion and 
very regular response to anodising. Simmons’ has 
announced a new chemical brightening process for 
aluminium and its alloys, suitable for materials of 
normal and of high purity base. The solution used is 
basically diluted hydrofluoric acid, with additions which 
are not specified. 

After a decade in the wilderness, vitreous enamelling of 
aluminium is again attracting a good deal of attention. 
Lister and Stephenson’ have noted this increase in 
interest, and presented a brief account of the advantages 
of vitreous enamelled aluminium, including abrasion and 
scratch resistance, colour fastness, and resistance to 
corrosion by the atmosphere and by chemicals. The 
technique of vitreous enamelling of aluminium is 
described by Vickers! with special attention to castings. 
Avoidance of sharp corners is important and soundness 
vital ; magnesium as an alloying element is undesirable, 
and copper in some doubt. 

The position of vitreous enamelling in the U.S.A."%" 
(they call it porcelain enamelling) has been summarised. 
Some reference is made to aluminium, but the article is 
chiefly noteworthy for its emphasis on techniques 
designed to produce attractive results ; certainly some of 
the illustrations suggest beautiful effects. Dolphin 
Court!®*, in Hove, is decorated with fluted panels in 
aluminium coated with vitreous enamel in greenish blue 
and pale yellow. A description has been published'®* of 
the pretreatment and enamelling of these panels. 

True to its reputation as a modern, liberal, generous 
metal, aluminium is glad to protect its less fortunate 


An early stage in the construction of one of the storage tanks for 


liquid methane at Canvey Island. 


eously with the outer tank of mild steel. 
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The picture shows the inner 
tank of aluminium alloy which in this case was built up simultan- 


fellow metals, particularly iron and steel. Coburn 1° 11 
has explained the stage reached by hot-dip aluminised 
steel in the U.S.A.; he considers two types, with 
0-001 in. and 0-002 in. coatings of aluminium. 
Maximum service temperature is stated to be several 
hundred degrees higher than with galvanised steel, and 
the corrosion life in industrial atmospheres of the more 
heavily coated type is at least three times that of | oz. / 
sq. ft. galvanised sheet. With sprayed metal coatings on 
steel, Hoar'® considers that aluminium has the advan- 
tage in acid industrial atmospheres, while the balance is 
slightly in favour of zinc in marine atmospheres, although 
experience of aluminium coatings by the sea is limited. 
Recent work by the American Welding Scciety'® does 
not support the superiority of zine spray in marine 
exposure. Bare aluminium-sprayed panels exposed to 
marine atmosphere were in at least as good condition 
after three years as zinc-sprayed panels, while immersion 
in seawater for a similar period gave much less attack on 
the aluminium than on the zine. Jordan'™ has des- 
cribed the correct procedures for painting sprayed metal 
coatings, including aluminium, on iron and steel. 

Finally, a rather unusual example of protection. 
Blum, Lees and Rendle’ have sheathed the chimney of 
an oil-fired boiler with aluminium sheet, leaving a }-in. 
radial gap, and the resulting reduction in heat loss raised 
the temperature of the steel above 121°C. This has 
prevented corrosion of the steel, and ended the former 
troublesome emission of smuts. 


Applications 
The assiduity with which technical journals note, 
describe and illustrate novel and interesting examples of 
the use of aluminium and its alloys dooms to failure any 
attempt at a comprehensive selection. But in 1959 
there was no difficulty in choosing the application which 


One-trip container for 9 Ib. of biscuits, made of 

corrugated bvard lined with aluminium foil, 

gives a shelf life of more than three months 
under severe storage conditions. 
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excited the most general attention: it was the use of 
aluminium alloys to make possible the import into this 
country of liquid methane to fortify our supplies of 
town’s gas. ‘lhe problems involved in storing a liquid at 
°F. have been set forth,’ together with their 
solution by the use of aluminium ; the Chairman of the 
Gas Council!®’ has explained the scheme and its future. 
‘The aptly-named Methane Pioneer,** converted for the 
transport of the liquid gas, has been described. A film 
made by the Aluminium Development Association'*® 
summarises the whole project, from the research neces- 
sary to ascertain the suitability of welded aluminium 
alloys for much-reduced temperatures to the final 
success of the scheme. 

Long years cf work by the aluminium industry on the 
development of the application of aluminium to big ships 
are now bearing fruit. Muckle’s long series of researches, 
sponsored by the Aluminium Development Association 
since 1942, will be familiar to all naval architects 
and shipbuilders. Two ships for the Australia run 
are under construction, the Oriana’? '7! and the Can- 
berra ;'7? each is over 40,000 tons, and with speeds of 
274 knots these ships will cut a week from the sailing 
time. Each ship has 1,000 tons of aluminium-magnesium 
alloy, produced to Lloyds Register requirements, in its 
superstructure, and the consequent lightening has per- 
mitted the inclusion of an extra deck. Oriana is stated 
to be a name given to Elizabeth I ; she will be a fit ship 
for the second Elizabethan age. 

In discussing the conversion of a tramp steamer to a 
luxury liner, Richardson!” notes that the large, imposing 
funnel is of aluminium alloys, welded by the manual 
inert gas metal arc method. Du Cane ™ has described an 
80 ft., 37 knot passenger launch with pilot house and 
passenger deck in aluminium alloy NP5 ‘6; prefabrica- 
tion was extensive. Considerable savings in draught 
were achieved by constructing cargo lighters for the 
Royal Pakistan Navy!” in aluminium alloy NP5/6, 
joints being made by rivets in alloy NR5. Personnel 
boats!” in aluminium alloy, 52 ft. long, have been made 
in the U.S.A., the construction being by welding. 
Sewart and May!’ have described other welded alumi- 
nium alloy boats, used by the oil industry in the Gulf 
area and known as Jo boats. Another application of 
aluminium in the oil industry is in the cladding of 110 ft. 
high steel pilings in Lake Maracaibo'’* ; aluminium is 
resistant to the corrosive lake water, which attacks 
steel rapidly. 

Salmon are caught in Alaska from boats known as 
gillnetters. ‘len of these have recently been made of 
welded aluminium!”* and have a speed of 15 knots com- 
pared with the 8 or 9 knots of steel boats, which also 
require painting, while the aluminium boats are un- 
protected. New hull forms for ships and boats must be 
tested ; Serbutt'®® has described the new ship-hydro- 
dynamics laboratory opened by the Duke of Edinburgh 
at Feltham. It has an aluminium roof and roof trusses, 
and is lined with aluminium-faced insulating panels ; 
the lightning protection is also of aluminium. 

Packaging bids fair to be second only to road transport 
in importance as a market for aluminium. ‘lhe participa- 
tion of the metal in two packing exhibitions has been 
described, one in this country'*' and the other Conti- 
nental, and aptly named Europak.'*? Mills'*®* has sur- 
veyed the growth in production between 1954 and 1957 
of various types of package and packaging material. 
Aluminium foil has increased by 50°, and collapsible 
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tubes by 40°,, but aluminium containers have shown no 
change. The same author'® considers the development 
of aerosols ; she sees the future of aluminium in this field 
as dependent upon ability to lower cost as well as on 
technical improvement. An automatic line for the 
production of aerosols'*® in aluminium has been laid 
down by a well-known manufacturer ; impact extrusion, 
trimming, flanging and finishing are all linked by a con- 
veyor system. 

‘Lhroughout its history, the hermetically sealed can for 
food and drink has been the preserve of tinplate, and it is 
a most tempting market to competitive materials. Some 
marginal success has been achieved by aluminium in this 
field, and aluminium beer cans'* are now in regular 
production by an Hawaiian brewery. Apart from 
draught, most beer is supplied in bottles, requiring 
closures that can keep in the fizz. A crown closure!®’ in 
aluminium-2}°, magnesium alloy is now available, and 
its advantages have been described. Throw-away con- 
tainers are always preferable to returnable ones, which 
must be collected and cleaned; the aluminium foil- 
lined one-trip biscuit box!** is therefore the more wel- 
come. Barbecued chicken'*® tastes all the better when 
packed in a laminated aluminium foil grease resistant 
bag, and it will keep hot for between one and two hours. 
A large aluminium collapsible container '*° and _ its 
testing '* have been described. It is of 648 cu. ft. 
capacity, but weighs only 5 ewt.; all joints are auto- 
matically sealed by neoprene weather strips. 

In 1959 the Aluminium Development Association held 
a symposium on the applications of aluminium in building. 
The event was well attended, and lively discussions fol- 
lowed the presentation of thirteen papers divided between 
three sessions. An interesting exhibition was also arran- 
ged, including, amongst other items, many systems of 
aluminium curtain walling. The papers and discussions will 
be published in one volume early in 1960. Laithwaite'™ 
had set the scene earlier in the year with an assessment 
of the progress of aluminium as a building material ; he 
notes that the metal has already played a significant 
part in the development of a new style of architecture. 
‘Lhe aluminium materials used in building, the finishes 
applied to them, and the maintenance necessary have 
been discussed by Bailey and Porter.'* Taking one’s 
own medicine is always the ultimate test of faith ; the 
new Aluminium Canada House “ in Berkeley Square 
successfully blends a neo-Georgian structure with alumi- 
nium windows and doors. There are striking architec- 
tural features in aluminium amongst the interior fittings 
and furnishings. 

‘lhe new Air Force Academy’ in Colorado Springs, 
U.S.A., has attractive and strong chairs made as castings 
in aluminium alloy. Underfloor heating'® is rapidly 
becoming the thing that all the Joneses want and alumi- 
nium foil placed under the warming elements improves 
the efficiency. ‘This form of heating should also help to 
remove the necessity for fire escapes,'*? which, while they 
are still needed, are best made of aluminium, as are those 
at the Royal Gwent Hospital. 

Structural applications of aluminium continue. Alumi- 
nium bridge construction has been surveyed,'** from the 
decking of the Smithfield Street Bridge to the new welded 
aluminium alloy bridge at Des Moines, Iowa. An 
American company has designed a_ prefabricated 
sectional bridge!®*® in aluminium, incorporating triangular 

beams of sheet stiffened by extrusions riveted on. A 
covered, thermally insulated foot bridge®®® in aluminium 
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alloy H30 now connects the head office of the National 
Provincial Bank, Bishopsgate, with a branch office in 
Old Broad Street. Yet another footbridge is in South 
Africa®™ ; it is 156 ft. long, and is over the main south 
coast road about 20 miles from Durban. Rolling heavier 
slabs of aluminium alloy means more mechanical lifting 
equipment, and recent installations at Banbury incor- 
perate a 72 ft. box lattice girder and grab*® made of 
aluminium alloy sections. At the Brussels Fair in 1958 
much aluminium was used in stands and exhibits, but 
the most impressive feature was the Atomium*® ; its 
construction has been described, including the cladding 
of the spheres, using 48 large spherical triangles of alumi- 
nium sheet. Also of spherical shape but much greater 
age is the Time Ball? at Greenwich ; the current model 
has been in service since 1919, and is of commercial 
purity aluminium sheet, about 20 s.w.g. Recent exami- 
nation showed it to be in excellent condition. An over- 
head maintenance tower®® in aluminium alloy may be 
used indoors and out, without danger of deterioration by 
corrosion. 

Street furniture is becoming a subject in which all are 
experts, and lamp standards in particular are the butt of 
criticism. With this in mind, the Aluminium Develop- 
ment Association held in 1959 a competition for the 
design of aluminium lamp standards of two principal 
types, which attracted a very large entry and a good 
deal of interest. The prize-winning entries have been 
described? and also the method of construction®®’ of 
one of them, an ingenious scheme involving the diagonal 
slitting of special extrusions. Telephone kiosks, like 
taxis on wet days, are never there when needed, but the 
new design?®* in aluminium, accepted by the Postmaster- 
General, perhaps presages an attack on the problem ; 
costs of maintenance will be much reduced. On the M.1, 
the London to Birmingham motorway, the traffic 
signs®®*® are in aluminium alloy, and are designed to 
resist gale force winds. 

Road transport continues to be the most important 
field of application of aluminium and its alloys, and so 
well are they established that novel uses are correspond- 
ingly rare. A trailer body*!® for the transport of pal- 
letised goods has been described, with a 16-ton capacity 
and open sides for ease of loading. Much less conven- 
tional is the American ‘“ Teracruzer,”’ a welded alumi- 
nium vehicle*" for the transportation of guided missiles, 
over snow, sand, mud or swamps. Mother Shipton fore- 
told carriages without horses; cars without wheels?!” 
are a future development in the U.S.A., and prototypes 
that travel on cushions of air have been described which 
have welded aluminium frames. Transport of coal under- 
ground demands mine cars of great strength and resis- 
tance to damage. This may be attained by welded 
aluminium construction, together with important weight 
saving, as has been described by Flynn.* This name is 
particularly apt in connection with mining in the United 
States. ‘Lhree outdoor cinema screens*"* in South Africa 
have their facings of interlocking aluminium extrusions, 
etched and anodised to give an ideal projection surface. 

A famous British technical journal celebrated in 1959 
its Golden Jubilee, by a special issue incorporating 
articles®’*"**2 by accepted authorities on the application 
of non-ferrous metals in various industries. Each author 
gives many examples of uses of aluminium in his field, and 
the fifty years under review represent a period of develop- 
ment unparalleled in the history of any other metal. 

The Alexandrian desire for fresh worlds to conquer is 
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nowadays becoming more widespread, and has resulted 
in the presence of new objects in the heavens. Boyd?** 
has discussed the construction of one of the Russian 
Sputniks, which, of course, involves aluminium alloys. 
According to Hirst,?** aluminium is also used extensively 
in the American missile “ Vanguard,’ from which 
experience is being gained which will be valuable in the 
construction of future missiles of higher performance. 
Not all wish to leap with Hotspur to pluck bright honour 
from the pale-faced moon ; some would dive with him to 
the bottom of the deep, and pluck up drowned honour 
by the locks. One of these is Piccard, and following his 
lead an aluminium bathyscaphe®® has been built for 
descent to 18,000 ft. Any too-rapid ascent from such a 
depth might necessitate incarceration in an aluminium 
recompression chamber®* to avert attacks of the 
bends.” 

While seeing economic factors as the main force ensur- 
ing an expanding future for aluminium in the electrical 
industry, Thomas*’ discusses also the technical advan- 
tages of the metal in this application. A recent advance 
has been the production of continuously anodised 
aluminium foil*** for electrical windings, particularly in 
magnets and transformers. Lightness eombined with 
close dimensional tolerances make aluminium alloy pres- 
sure die castings attractive to the manufacturer of 
transportable domestic goods; a colour slide pro- 
jector®*® and a sewing machine*® have been described. 
The British land speed record for model cars stands at 
the astonishing figure of 98-32 m.p.h., and, as with all 
speed records, was attained with the aid of aluminium 
alloys. A 5 ec. engine**! has cylinder head, cylinder and 
crankcase cast in alloy LM20, the pistons in LM13, and 
the connecting rod forged in alloy HF12-WP. 

The uses of aluminium in the food and chemical 
industries continue to expand. An installation of 
aluminium brewing vessels**? in Canada has been des- 
cribed ; they were fabricated by both TIG and MIG 
welding. Special interest attaches in the rocket age to 
the production of hydrogen peroxide**, and its manufac- 
ture by the organic process involves much aluminium, 
which does not catalyse the breakdown of the chemical. 
High test peroxide is transported in a self-contained 
unit? which has two 500 gallon tanks of aluminium of 
99-5°%, purity. 

In 1958 the Institution of Mechanical Engineers and 
the Aluminium Development Association held a sym- 
posium on aluminium pressure vessels, and a most useful 
volume* has now been published, including the papers 
presented and the discussion on them. This valuable 
symposium has led to the initiation of work on the 
preparation of a code of practice for aluminium pressure 
vessels, and resulted in much interest in these vessels 
throughout the chemical and oil industries. 

In lighter vein, from two points of view, is an article** 
on the use of tubular aluminium in sport. Applications 
include arrows, javelins, hurdles, jumping laths, billiards 
cues and relay batons. The advantage is stressed of a 
material which does not change its properties in the 
presence of moisture. 


Standards 
The British Standards Institution has recently devoted 
a good deal of attention to its standards for aluminium 
and its alloys as aircraft materials, and a number of 
revised and new ones have been published. On the 
wrought side®’ forgings and forging stock in the 
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aluminium-copper-magnesium-silicon alloy have been 
separated as L76 and L77 from bars and extruded sec- 
tions which now form the subject of 2L64 and 2L65. As 
regards castings, new standards*** have been published 
to replace D.1.D.’s 165, 245, 276 and (at last an estab- 
lished material!) 424. D.T.D. 424 has become L79 ; 
this designation does not roll off the tongue so readily as 
the former pair of palindromes, and much metal will 
probably be poured before every foundryman uses the 
new letter and numbers. But the recognition of merit, 
though belated, will be welcomed universally. The 
document covering inspection and testing of ingots and 
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237 L76, January, 1959, Aluminium-Copper-Magnesium-Silicon-Man- 
ganese Alloy Billets and Bars for Forging and Forgings (solution treated and 
aged at room temperature). 

B.S. L77, January, 1959, “ Aluminium-Copper-Magnesium-Silicon-Man- 
ganese Alloy Billets and Bars for Forging and F orgings (solution treated and 
precipitation treated).” 

B.S. 2L64, Octeber, 1959, “ Aluminium-Copper-M ium-Silicon-Man- 
ganese Alloy Bars and Extruded Sections (solution treated and aged at room 
temperature).” 

B.S. 2L65, October, 1959, “* Aluminium-Copper-Magnesium-Silicon-Man- 
ganese Alloy Bars and Extruded Sections (solution treated and precipitation 
treated).” 

238 B.S. L74, November, 1959, * Aluminium-Magnesium Alloy Ingots and 
Castings.” 

B.S. L75, November, 1959, “ Aluminium-Silicon-Magnesium Alloy Ingots 
and Castings (solution treated and precipitation treated). 

B.S. L78, November, 1959, “* Aluminium-Silicon-Copper Alloy Ingots and 
Castings (solution treated and precipitation treated).”’ 

B.8. L79, November, 1959, “* Aluminium-Silicon-Copper Alloy Ingots and 
Castings.” 

B.S. L79, November, 1959, “* Aluminium-Silicon-Copper Alloy Ingots and 
Castings.” 

239 B.S. 5L31, November, 1959, “ 99 -0% Primary (virgin) Aluminium Notched 
Bars and Ingots for Remelting.” 

B.S. 4L33, November, 1959, ** Aluminium- Silicon Alloy Ingots and Castings.” 
B.S. 3L35, N a Aluminium Alloy Ingots and Castings 
(heat treated) (suitable for pistons).” 

B.S. 2L48, November, 1959, “ 99-7%, Primary (virgin) Aluminium Notched 
Bars and Ingots for Remelting.” 

B.S. 2L49, November, 1959, * 99% Secondary Aluminium Notched Bars and 
Ingots for Remelting.” 

B.S. 2L50, November, 1959, “ & dary Alumini Alloy Notched Bars 
and Ingots for Remelting.” 

B.S. 2L51, November, 1959, “* Aluminium Alloy Ingots and Castings (preci- 
pitation treated).” 

B.S. 2L52, November, 1959, ** Aluminium Alloy Ingots and Castings (solu- 
tion treated and precipitation treated) (suitable for pistons).” 

B.S. 2L53, November, 1959, * Aluminium-Magnesium Alloy Ingots and 
Castings (solution treated).” 

B.S. 2L101, November, 1959, “‘ Inspection and Testing Procedure for 
Aluminium-base and Magnesium- base Ingots and Castings.” 

240 D°T.D. 5080, April, 1959, “Aluminium-Magnesium-Silicon-Manganese Alloy 
Sheets.” 

241 B.S. 2614: 1959, “ Aluminium Alloy Sections for Marine Purposes.” 

242 B.S. 2134: 1959, “ Fixed Electrolytic Capacitors (Aluminium Electrode) for 
Use in Telecommunications and Allied Electrical Equipment": Part 1— 
“ General Requirements and Tests"; Part 2—* List of Standard Capaci- 
tors.” 


Direct Reduction of Iron 


ENGINEERS and scientists in many countries are interested 
in the possibilities of alternative methods of producing 
iron. Several direct reduction techniques have been 
evolved with varying degrees of success, and research 
continues on a very extensive scale. While the blast 
furnace is a remarkably efficient method of making 
iron, it has certain limitations. Construction involves 
very heavy capital charges ; operation has to be main- 
tained for long campaigns, output levels being variable 
only within certain limits; furthermore, the process 
involves the consumption of large quantities of high 
grade metallurgical coke, expensive in itself and repre- 
senting additional handling costs. 

Direct reduction would appear to go some way towards 
overcoming these limitations. On the whole, the neces- 
sary plant is much less monolithic ; operation can be 
interrupted and re-started with relative ease, introducing 
a hitherto unattainable degree of flexibility in production 
planning, and coke of lower quality and /or less volume 
is employed. Theoretically, at least, the economics of 
direct reduction would appear to present interesting 
possibilities. 

The international conference on direct reduction 
organised by the Electrochemical Society of the U.S.A. 
in Chicago from May 2nd to 5th should therefore arouse 
considerable interest. Twenty-one papers are scheduled, 
reviewing progress in Canada, the United States, Great 
Britain, Sweden, France, Germany and Norway. Further 
information may be obtained from Dr. R. R. Rogers, 
Mines Branch, Department of Mines and Technical 
Surveys, 552 Booth Street, Ottawa, Canada. 
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Metal Finishing Conference 


Tue Annual Conference of the Institute of Metal 
Finishing will be held at the Grand Hotel, Scarborough, 
from April 26th to 20th, 1960. In the course of the five 
technical sessions—two on Wednesday, one on ‘I hursday, 
and two on Friday—the following fourteen papers will 
be presented for discussion :— 

“Review of Methods for Obtaining Improved Outdoor 
Corrosion Resistance with Nickel-Chromium Plate,’ by 
H. Brown and D. R. MILLAGeE. 

“Factors Influencing the Corrosion Resistance of Decorative 
Plating on Zine Alloy Diecastings,’’ by O. Jongs, V. E. 
CarTEeR and J. Epwarps. 

“ Sealing Anodic Oxide Films on Aluminium,” by G. C. Woop. 

“On the Assessment of Sealing of Anodic Oxide Films on 
Aluminium,” by T. P. Hoar and G. C. Woop. 

“The Growth Habit of Electrodeposited Copper,” by G. C. 
Srorey and 8. C. BaRNEs. 

“Throwing Power of Nickel Plating Solutions,’ 
Warson. 

“ Solderability of Some Tin, Tin Alloy and Other Metallic 
Coatings and the Effect on Them of Storage,”’ by C. J. 
THWAITES. 

* Detection of Zine Diffusion with Tin Coatings on Brass,” 
by 8. C. Brrrron and M. CLARKE. 

“ Studies on Surface Treatments of Aluminium and Zinc,’ 
D. B. Freeman and A. M. TRIGGLE. 

“ Lacquers for Outdoor Protection of Aluminium,” by A. W. 
Brace and R. E. M. Po_rreman. 

“ Technical Developments in the Application of Coated Steel 
Sheet,” by F. H. Smrru and T. C. Tapp. 

“The Economic Advantages of a Sound Painting Scheme,” 

by U. R. Evans. 

** Water-thinned Coatings as Industrial Finishes,’’ by E. L. 

Farrow. 
Use of Vinyl Resins in Appliance Finishes,’ by P. R. 
AY. 

In addition to the technical sessions, there will be a 
reception and dance by invitation of the Mayor and 
Corporation of Scarborough on the Wednesday evening, 
and the conference dinner and dance on the Friday 


evening. 


’ by S. A. 


by 


Production Exhibition 


Tue Fourth Production Exhibition will be held in the 
National Hall, Olympia, London, from April 25th to 
30th. ‘This exhibition has a special appeal to manage- 


An artist's impression of Westminster House, 
the four-storey block of offices in Kew Road, 
Richmond, which has been built to the special 
requirements of Stein and Atkinson, Ltd., 
the designers and builders of furnaces and 
heat treatment plant, to meet the needs of 
their expanding business. All engineering 
and administrative departments are now 
accommodated in the new premises, which 
have an attractive all-aluminium and glass 
frontage. 
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ment and, in particular, to all those in industry whose 
task it is to plan for productivity. It draws a large 
audience of students from technical colleges, and 
hundreds of firms send organised parties of staff, 
employees and apprentices. ‘lhe exhibition is selective, 
all exhibits being related to the topic of producing goods 
more cheaply and efficiently, and it provides an effective 
cross fertilisation of ideas of importance in every 
industry. 

Concession tickets are available for firms to send 
organised parties at a special rate of 13s. per dozen 
tickets post free, and personal season tickets are also 
available. Applications for group visit tickets and 
season tickets should be made to: The Production 
Exhibition, 11, Manchester Square, London, W.1 (tel. : 
HUNter 1951). 

During the period of the exhibition, the British 
Productivity Council will be responsible for organising a 
conference entitled ‘ Productivity—Men and Methods.”’ 
This conference will be divided into eight sessions as 
follows :— 

April 25th p.m.—‘ Computers and Production Control.” 
a.m.—" Fitting the Job to the Worker.” 


April 26th 

April 26th p.m.—‘ Work Study and Industrial Engineering.” 
April 27th a.m.—“ Variety Reduction.” 

April 27th p.m.—* Quality Control.” 

April 28th a.m.—** Communications in Industry.” 


April 28th p.m.“ Training of Supervisors.” 

April 29th a.m.—* Organising for Cost Reduction.” 
Teams of leading specialists will be presenting papers on 
each of these subjects. Application forms and tickets 
(price 25s.) can be obtained from the British Productivity 
Council, 21, Tothill Street, S.W.1. 


Refresher Courses 


Tue first of a number of vacation refresher courses 
planned by the Metallurgy Department of the Battersea 
College of Technology will be held from April 5th to 8th, 
1960. The title is “* The Structure of Metals and Alloys,” 
and the course will be under the direction of Dr. A. P. 
Miodownik and Dr. J. Mackowiak. Modern metallurgy 
is being forced to make increasing use of thermo- 
dynamics and electron theory in the development of 
new alloys, and it is becoming apparent that the rate 
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of progress now necessitates a knowledge of concepts 
which were previously considered only of academic 
interest. This course has been designed to bridge the 
gap between the basic principles of physical metallurgy 
and those of physical chemistry: it is an attempt to 
relate many complementary features of these two fields 
of study. The fee for the course is twelve guineas 
(inclusive of lunches and refreshments), and enrolment 
forms and further information may be obtained from the 
Secretary (Metallurgy Courses), Battersea College of 
Technology, London, 8.W.11. 


Internal Defects Conference 


AN all-day conference on “ Internal Defects in Steel and 

Methods of their Assessments,”’ organised by the West 

of Scotland Iron and Steel Institute, will be held at 

39 Elmbank Crescent, Glasgow, on Friday May 13th, 
1960. ‘The following papers have been promised :— 

“Some Service Experience and Inspection Considerations,” by 
G. P. Smep.ey (Lloyd's Register of Shipping, London). 


“Methods of Assessing Internal Quality of Steel Tubes and 
Welds,’ by J. Biarr (Stewart and Lloyds, Ltd., Corby). 

“The Importance of Internal Quality in Welding,’’ by I. G. 
Hami.ton (Babcock & Wilcox, Ltd., Renfrew). 

“The Significance of Defects in Relation to Users, with 
particular reference to Castings and Forgings,’ by F. 
Bucxiey (English Electric Co., Ltd., Rugby). 

“Internal Defects in Plates,’ by J. E. Rosrerts (Colvilles, 
Ltd., Motherwell). 


“Internal Defects in Steel Castings,’ by J. Cameron and 
J. Courtney (Clyde Alloy Steel Co., Ltd., Motherwell). 


“Internal Defects in Large Castings and Large Forgings,”’ by 
J. M. Mowar and P. Packnam (Wm. Beardmore & Co., 
Ltd., Glasgow). 
“Internal Quality of Steel,” by V. (Societe Italiana 
Acciaierie Cornigliano, Genoa). 
The conference is open to members of any technical 
society, and the registration fee, including one set of 
preprints, is £2 10s. (members of the West of Scotland 
Iron and Steel Institute, £1 15s.). A set of preprints may 
be obtained by those not attending the conference for 
£1 Is. 

Applications for registration should be made by letter 
to the Secretary, West of Scotland Iron and Steel 
Institute, 39 Elmbank Crescent, Glasgow, C.2, not later 
than May 4th. Contributors to the discussion who 
desire to use lantern slides should give notice not later 
than May 7th. A full report of the conference will be 
published as Vol. 68 of the Journal of the West of Scotland 
Iron and Steel Institute, and will be available to non- 
members at £2 7s. per copy. 


Sheet Shaping and Testing Colloquium 


A CoLLoguium on “ The Shaping of Sheet Metal and the 
Testing of Sheet,”’ organised by the International Deep 
Drawing Research Group and the Société Frangaise de 
Métallurgie, will be held in Paris from May 23rd to 25th, 


1960. Some thirty papers, in English, French or 
German, will be presented for discussion, the topics to 
be covered being grouped under the following headings : 
anisotropy, fundamental studies, the Swift cupping 
test, cup forming tests, the Erichsen test, miscellaneous 
testing procedures, miscellaneous studies, and new 
techniques. 

There will be a registration fee of 60 new francs 
(approx. £4 7s. 6d.) to cover Secretariat expenses, the 


printing of the papers, and the reception charge. The 
cost of a set of papers to anyone not attending the 
colloquium will be 30 new francs (approximately 
-2 4s. Od.). Full particulars may be obtained from the 
Secretariat of the Société Francaise de Métallurgie, 25 
Rue de Clichy, Paris, 9me. The closing date for receipt 
of registrations is April 20th. 


Wernher Memorial Lecture 


Tue Fifth Sir Julius Wernher Memorial Lecture of the 
Institution of Mining and Metallurgy will be given by 
Dr. I. W. Wark in the Assembly Hall, Church House, 
Westminster on Wednesday, April 6th, 1960, at 5 p.m. 
Dr. Wark, who is Chief of the Division of Industrial 
Chemistry, Commonwealth Scientific and Industrial 
Research Organisation, Melbourne, will take as his 
subject “ The Exploitation of Minerals for Mankind.” 


Personal News 


Mr. J. Mackenzre-Mair has been appointed to the 
board of Steel, Peech and Tozer, a branch of The United 
Steel Cos. Ltd., and assumes the title of director and 
commercial manager. Mr. W. T. Vizer HarMER 
remains a full-time director of Steel, Peech and Tozer. 


Mr. J. Baxter has been appointed field sales manager 
for the Scottish branch of Griffin and George, Ltd. 

Smr ALEXANDER Fveck, K.B.E., F.R.S., who retired 
from the chairmanship of Imperial Chemica! Industries 
Ltd., at the end of February, has been appointed 
president of the Society of Chemical Industry for 
1960-61 in succession to M. E. J. Solvay. 

Mr. W. C. Botentvus, executive vice-president of 
American Telephone and Telegraph Co., New York, has 
been elected a director of The International Nickel Co. 
of Canada, Ltd. 

Mr. G. F. WappineTon, export manager, Wolf Electric 
Tools, Ltd., is on a three months’ visit to Australia, 
where his headquarters are at Wolf Sales Pty., Ltd., 
Arthur Street, Homebush, Sydney. 


Obituary 

WE regret to record the death on February 26th, 1960 
of Mr. G. R. Woopwarp, manager of the information 
department of the British Cast Iron Research Associa- 
tion. Mr. Woodward joined the Association’s staff in 
October 1934 as librarian. In 1946 he was appointed 
manager of the information department of the Associa- 
tion, being responsible for all publications, conferences 
and exhibitions. Under Mr. Woodward’s guidance, the 
Association’s publications achieved an international 
standing, and their high standard of accuracy was largely 
due to his editing. One of the most recent tasks upon 
which he was engaged was the production of the 
Association’s Journal and Bulletin and Foundry Abstracts 
in a completely new form. This appeared in January 
of this year while Mr. Woodward was in hospital. 

Mr. Woodward was well known to many members of 
the ironfounding industry, particularly to those attend- 
ing exhibitions and conferences organised by the British 
Cast Iron Research Association. He was a man of wide 
interests and showed unfailing courtesy and good 
humour in the most trying circumstances. 
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Single-Stage Regulators 


New single-stage oxygen and acetylene regulators—the 
8.0.R.1 and 8.A.R.1—which are manufactured by 
British Oxygen Gases, Ltd., have been subjected to 
rigorous field trials at home and in five overseas countries. 
They complement the company’s P.R.1 propane regula- 
tor, which has been on the market since January, 1958. 
Designed for rough service conditions where very fine 
pressure adjustment is not required, these inexpensive 
regulators weigh only three pounds in spite of their robust 
construction. They are intended for use in heating and 
cutting applications, and are considered particularly 
suitable for general cutting and “ on-site ’’ work. 

‘The pressure gauges are of the small dial type (1{ in. in 
diameter), and give a pressure range of 0-3,000 Ib. /sq. in. 
oxygen and 0-600 lb./sq. in. acetylene. Their strength is 
increased by the use of } in. national pipe taper thread 
which gives an approximate diameter of 4 in. A feature 
of the regulators is that all the joints are solderless. The 
range of nominal outlet pressures is indicated by an 
embossed scale on the top of the spring cap in association 
with a pointer contained on the pressure adjusting knob. 
In the case of the 8.0.R.1 this reads 0-120 Ib./sq. in. 
and in that of the 8S.A.R.1 0-15 Ib./sq. in. Single-stage 
regulators are, in general, prone to freezing at high 
flow rates, and every care has been taken to avoid such 
an occurrence with this new design. 

British Oxygen Gases, Lid., Spencer House, St. James's, 

London, S.W.1. 


Packaged Oil-Gas Plants 


Tue Incandescent Heat Co., Ltd., report their develop- 
ment of a new process for the gasification of petroleum 
oil: the process is continuous and does not employ 
catalysts. Cracking heat is supplied by burning oil and 
waste products in a compact and simple furnace setting. 
The oil to be gasified is injected together with steam into 
a system which is specially designed to enable a uniform 
and precise control of cracking temperatures to be 
exercised. By these means the production of unwanted 
by-products (particularly carbon and tarry condensates) 
can be kept toa minimum ; more particularly the calorific 
value of the gas produced can be varied continuously in 
the range 500 to over 1,200 B.T.U./cu. ft. The gas is 
interchangeable with natural gas or coal gas of similar 
calorific value, and results obtained with a heavy distillate 
oil indicate that this system can be operated economically 
over a wide range of throughputs. 


The Incandescent Heat Co., 
Birmingham. 


Lid., Smethwick, 


Centreless Grinding Dust Control 


Tue grinding of certain of the materials used in nuclear 

engineering, apart altogether from any question of 

radioactivity, necessitates certain precautions on account 

of the toxic character of the dust produced. The usual 
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Grinder with plastic hood in place 


methods of dust extraction cannot, of course, be 100%, 
effective when applied to a centreless grinder, due to the 
conditions imposed by the design of the machine, but 
the illustration shows one of the latest Wickman- 
Scrivener model 0 centreless grinding machines with 
special equipment designed by Arthur Scrivener, Ltd., 
for this new and rapidly developing field of work. The 
machine, when photographed, was set up for grinding 
uranium oxide slugs, and it will be noticed that the 
equipment includes a transparent plastic hood with 
suitable doors to give access to the machine controls 
when this is necessary, the work being fed to the grinding 
throat of the machine from the small vibratory hopper. 

The machine shown has a grinding wheel 12 in. 
(305 mm.) diameter and a control wheel 7 in.(178 mm.) 
diameter, both 3 in. (76 mm.) wide, the main driving 
motor being 5h.p. (3-75 kW.). On small cylindrical 
work of this description, it is capable of a production of 
several thousand pieces per hour, a result impossible of 
achievement by any other method. 


Arthur Scrivener, Lid., Tyburn Road, Birmingham 24. 


Flexible High-Speed Hacksaw Blades 


In order to simplify administration and achieve better 
distribution, all tools manufactured by the Darwin’s 
Group will be concentrated into one section, which will be 
known as the Darwins Tool Division (J. Stead & Co., Ltd., 
Manor Works, Sheffield, 2.). In addition, Steadfast will 
be the brand name for all tools made by the Darwins 
Tool Division. 

The first of the Division's new products is a range of 
flexible high speed steel hacksaw blades. These blades 
are hardened on the teeth only, and give a cutting 
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performance equal to that of any normal high speed steel 
hacksaw blade, By virtue of the fact that they are 
hardened on the teeth only, these blades are quite 
flexible, a feature which helps to eliminate breakage of 
blades by unskilled labour. 


J. Stead & Co., Ltd., Manor Works, Sheffield, 2. 
Seal for Hot Processing Baths 


A NEW treatment which provides a protective chemical 
blanket for hot immersion processing baths has been 
introduced by the Metal Finishing Division of the Pyrene 
Co., Ltd. Known as Heat-Lok, the treatment consists of 
two integral components, namely the Heat-Lok sealant, 
forming a protective blanket on the surface of the pro- 
cessing bath, and the Heat-Lok additive, which is a 
surface activating agent in the processing solution itself. 
It is claimed that, far from having a harmful effect on the 
coating characteristics of the processing solution, 
Heat-Lok frequently increases the efficiency of the 
process, tending to produce more complete and uniform 
coatings. ‘The } in. chemical blanket practically elimi- 
nates surface evaporation and greatly reduces warm-up 
time by sealing in the heat. It also blankets all steam 
vapours, fumes and heat, containing them within the 
bath itself, and thereby improving working conditions. 
With savings in B.Th.U.’s there is less demand for heat 
and, consequently, maintenance on heating elements is 
correspondingly reduced. Furthermore, exhaust system 
requirements can be cut to the minimum, if not com- 
pletely eliminated, and, since corrosive elements are 
blanketed and held within the bath proper, corrosion of 
nearby equipment is minimised, 

The Pyrene Co., Ltd., Metal Finishing Division, Great 

West Road, Brentford, Middlesex. 


Polishing and Deburring 


ALTHOUGH the deburring and polishing of comparatively 
small parts is still carried out by hand, there is a growing 
use of polishing barrels or drums. ‘This technique has 
changed in detail since it was first introduced, and a 
recent development of the Hans Getiker Company is 
claimed to avoid some of the difficulties arising with earlier 
methods. 

Rusting occurred when the parts were rotated in a 
drum with water and sand, and the process was too slow. 
Later, when special chemicals were added, there was a 
possibility of explosion when chemicals unsuitable for 
the metal concerned were used. 

The new Swiss technique is known as the Rotol 
method, and uses extremely hard mineral grains together 
with especially developed chemicals in a rotating drum. 
The polishing grains normally range in size from 2 mm. 
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A group of Steadfast flexible high-speed 
steel hacksaw blades 


to 40 mm., but for treating metal parts of complex shape 
grains smaller than 2 mm. are used as an additive. For 
the complete treatment of all kinds of metal parts, only 
two chemicals are used, and they are not easily confused. 
These chemicals serve for degreasing, derusting, de- 
burring and polishing, and an additional chemical will 
protect parts from rusting after treatment. 

The drums used for the Rotol process are lined with 
soft rubber, and for safety reasons the covers shut 
hermetically and can be bolted; the electrical equip- 
ment is thoroughly insulated; and safety valves are 
fitted. A time-switch enables the process to be carried 
on night and day without any further personal super- 
vision. 

Hans Getiker, Metallwaren und A pparatefabrik, Horgen, 

Switzerland. 


Reinforcing Concrete Floors 


A new product called Hexweb has been introduced by 
Causeway Reinforcement, Ltd., for reinforcing concrete 
floors. When such floors are subjected to constant wear 
from heavy-duty trucking and live loads, it is a common 
occurrence for them to fracture. Various methods have 
been tried to prevent them from breaking up, the most 
common being to localise the shock by dividing the floors 
into small rectangular areas by joints. ‘This method, 
however, has the disadvantage that the edges of the 
slabs tend to spall, and a further didiculty is presented 
when heavy vehicles with small wheels pass continually 
over the division joints. 

Hexweb is a webbed chilled cast-iron floor grid designed 
and chemically toughened to meet the load demands of 
the heavier industrial floors. Each Hexweb grid is 
hexagonal in shape, and has a mean diameter of 11} in. 
The grids are laid in a concrete wet mix and infilled with 
a stiff infiller. This combination provides, it is claimed, 
a flooring of exceptionally long life which will resist wear 
under all rolling and shock loads ; additionally it offers 
resistance to corrosion and is anti-skid. Individual grids 
can be removed from the floor without disturbing the 
adjacent grids. By their design they meet situations 
where trucking in all directions takes place, since, unlike 
square plates, they present no continuous leading edge 
against which the wheels can strike and cause fracture. 
The natural honeycomb expansion joints of Hexweb 
present, it is claimed, the only real answer to the problem 
of cracking. The unique three point ground contact 
prevents voids when infilling; it can be laid without 
breaking up existing surfaces, and the graduated hexagon 
bars make possible a concrete underfloor with added 
sheer lines. 

Causeway Reinforcement, Ltd., 11a, Albermarle Street, 

London, W.1. 
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Book Notices 


RESEARCH HIGHLIGHTS OF THE NATIONAL 
BUREAU OF STANDARDS 

Annual Report 1959, National Bureau of Standards Miscel- 

laneous Publication 229, 169 pp. Copies may be ordered from 

Superintendent of Documents, U.S. Government Printing 

Office, Washington 25, D.C. (55 cents plus 25% postage 

overseas). 

Tuis illustrated report brings together the most im- 
portant developments in the research programme of the 
Bureau during 1959. It describes a wide range of scienti- 
fic studies, laboratory experiments, and instrumentation 
developments arising from the Bureau's responsibility 
for leadership in the science of measurement. Much 
of the material is concerned with the new technology of 
the space age. Progress is reported in extending the 
calibration range of optical pyrometers from 2,400° to 
3,800° C.; the development of a high-current arc as a 
source of controlled temperatures ; and the design of a 
special type of high-temperature resistance thermometer 
for interpolating between fixed points on the Inter- 
national Temperature Scale. To obtain data for the 
ultimate establishment of additional fixed points on the 
pressure scale, equipment was developed for studying 
the behaviour of materials at pressures up to 1,500,000 Ib. 
per sq. in. 

Other research reported includes the refinement of 
atomic standards of length and frequency, confirmation 
of the Rydberg constant, establishment of a vibration 
pickup calibration service, and special measurements of 
the heat conductivity of explosives and solid propellants. 
Special efforts are reported on the properties of materials 
at high temperatures. Some of these studies deal with 
solid state reactions in high-temperature alloys, re- 
fractory coatings for aircraft and missiles, and new 
cements for high-temperature strain gauges. Radio 
research includes ionospheric soundings, development 
of a communications system which reflects messages off 
meteor trails, refraction of radio waves in the earth’s 
atmosphere, and many other topics. ‘Ihe Report also 
summarizes the Bureau's calibration, testing and 
standard samples programmes, publications programme, 
and co-operative research with industry. A _ brief 
summary of some of the programmes planned for the 
coming year is included. 


KEMPE’S ENGINEER’S YEAR BOOK FOR 1960 


Volumes I and II in case. 3,000 pp., Crown 8vo., numerous 
illustrations and tables, 120 pp. index. Morgan Brothers 
(Publishers), Ltd., 22 Essex Street, Strand, London, W.C.2. 
87s. 6d. and 2s. 6d. postage. 
Wir a year book whose cost is such that for many 
people it is not an annual “ buy,” there must be a 
temptation to rely on “the mixture as before.” As 
usual, the temptation has been resisted by the publishers 
of Kempe’s, each chapter having received the close 
attention of an authority in the particular field, to 
ensure that its contents are kept up to date. ‘Lhis is a 
vital requirement in a work of this nature at any time, 
but particularly so at present, in view of the rapid 
developments which are taking place in various fields of 
engineering. As a consequence of this revision there are 
more than 120 pages of new tables and text, completely 
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new sections dealing with “ Electronic Engineering ’’; 
“Nuclear Power” (replacing the chapter on “ Atomic 
Power”); Prestressed Concrete”; Diesel Loco- 
motives and Railears”’; Railway Brakes’; “ Rail- 
way Signalling and Naval Architecture.” Valuable 
additions have also been made to nine other chapters, 
and numerous alterations and additions due to the issue 
of new and revised British Standards are included. 
Among the additions to existing chapters are items 
dealing with high temperature steels, cutting tool 
coolants, ceramic tipped cutting tools, tube bending 
machines, machinery skids, dolly trucks, high pressure 
flow meters, fatigue testing machines, the base exchange 
process of water softening, N.C.B. coal classification 
tables, boilers and boiler furnaces, and performance of 
refrigerants. 

It is one thing having available the vast amount of 
information contained in these two volumes, it is 
another being able to find the items one wants. There 
should be no cause for complaint on this score, as the 
120 page index, with its 17,000 entries, makes reference 
quick and easy. 


Trade Publications 


THE section covering literature on heat- and corrosion- 
resisting materials forms an interesting feature of the 
December, 1959, issue of The Nickel Bulletin, and of 
particular interest are the thirty-four abstracts indicating 
the scope of papers originally presented at a Symposium 
on High-Temperature Materials sponsored by the 
American Institute of Mining, Metallurgical and Petro- 
leum Engineers and now published in book form. The 
remainder of the items in this section summarise the 
salient findings of work carried out to evaluate the 
corrosion-resistance, high-temperature properties or 
weldability of various nickel-containing alloys and steels. 
In the plating section, references to the modified B.N.F. 
plating gauge supplement an abstract drawing attention 
to the requirements of the recently revised British Stan- 
dard on electrodeposited nickel /chromium coatings, while 
other items give details of investigations concerned with 
evaluation of atmospheric corrosion-resistance, the 
anodic behaviour of various grades of electrolytic nickel, 
and the influence of plating variables on the properties 
of nickel electrodeposits. ‘lhe other abstracts contained 
in the issue provide an apt illustration of the wide range 
of industries in which nickel plays an important role. 


MipLanp Siuicones, Lrp., have recently published a 
well-illustrated technical booklet describing the engineer- 
ing applications of their range of silicone fluids, including 
damping devices, liquid springs, fluid couplings, and 
hydraulic power transmission units. The booklet 
‘* Engineering Guide to MS Silicone Fluids,’’ emphasises 
that silicone fluids are outstanding for their exceptional 
thermal stability and resistance to oxidation. All these 
fluids show a remarkably small change in viscosity with 
temperature and resist breakdown due to shear. They 
are water repellent and retain good dielectric characteris- 
tics over a wide range of temperatures and frequencies. 
Other desirable properties include low volatility, low 
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freezing point, high flash point, and incompatility with 
organic oils and polymers. Copies may be obtained from 
Midland Silicones, Ltd., 68, Knightsbridge, London, 
8.W.1. 


“ I?’s NOT AN ACCIDENT . . .”’ is the intriguing wording 
on the front of a new folder which recently came into our 
hands. On opening it the sentence continued “ .. . when 
the quality of your product leads the field.” The rest of 
the folder details the care and attention devoted to 
customers’ needs in the production of millivoltmeters by 
Honeywell Controls, Ltd. phe first stage at which this 
shows is in the comprehensive nature of the range, there 
being, for instance, 150 standard ranges and scales on the 
indicating instrument to meet indivftlual requirements. 
The controller, too, offers a choice of shape and a range of 
control types, and a full range of accessories is available. 
The second section deals with attention to details of 
design and construction that make for accuracy and 
reliability. Finally, reference is made to the after-sales 
service facilities available to customers. 


Since its foundation in 1914, The Stourbridge Refrac- 
tories Co., Ltd.,—manufacturer of high-grade firebricks, 
blocks and tiles for horizontal, vertical and segmental 
retorts, regenerators, coke ovens, generator and producer 
linings, water gas plant and furnaces in general—has 
concentrated on the production of refractories which 
conform to the stringent specifications issued by the 
Institution of Gas Engineers and, more recently, by the 
Joint Committee of the Gas Council and the Gas and 
Coking Industries. A booklet recently published by the 
company describes briefly the properties, and some of 
the applications, of SARCO refractory products, which 
besides bricks and shapes, include a series of high-grade 
refractory cements, each with its own special properties 
to meet a particular use. 


K. & L. STEELFOUNDERS AND ENGINEERS, Ltp., of 
Letchworth, have recently issued a pocket edition 
“K. & L. Standard Steels for General Purposes” in 
which the steels made by the company are classified in 
five main groups: cast carbon steel for magnetic 
applications ; cast carbon steel for general engineering 
purposes ; cast low alloy steel for general engineering 
purposes ; cast low alloy steel for elevated and sub-zero 
temperature service; and cast austenitic manganese 
steel. Details given include equivalent British and U.S. 
Standards, chemical composition, mechanical properties, 
and, where appropriate, magnetic properties. A wall 
chart (17? < 13}in.) is also available covering these 
steels. 


As usual, the January issue of the Craven Machine Tool 
Gazette features a description of a number of recently 
constructed machines, which include three of special 
interest to steel works. They are a bar skimming machine, 
capable of dealing at high speeds with either mild steel 
or high tensile steel bars from 3} in. to 8} in. in diameter ; 
an ingot planer ; and an ingot slicing machine which will 
accommodate ingots from 10} in. to 21 in. in diameter, 
and from 6 ft. 5in. to 9 ft. in overall length, and can 
make ten parting cuts simultaneously. 


A NEw leaflet—Publication 501—has been issued by the 
standard furnace division of A.E.I.-Birlec, Ltd. This 
deals with general purposes furnaces of the box type 
which are made in two ranges. The type G.P. 1,000 are 
designed for use at temperatures up to 1,000°C. and 


the type G.P. 1400 for temperatures up to 1,400° C. 
They are batch type units with a horizontal rectangular 
chamber, fitted at one end with a refractory-faced door 
which is raised and lowered by a handwheel. The low 
voltage heating elements—nickel-chromium alloy and 
silicon carbide rods in the G.P. 1000 and G.P. 1400, 
respectively—are isolated on opening the door. Auto- 
matic heat-fuse protection is provided to prevent danger- 
ous overheating, 


A new Mond publication, “The Case-Hardening of 
Nickel Alloy Steels,” explains, with the assistance of 
numerous tables and diagrams, the object of case- 
hardening steel components and the three processes 
employed—pack carburizing, gas carburizing and liquid 
carburizing. The heat treatment after carburizing is 
also dealt with in detail, and the publication continues 
with information on core properties, fatigue and carburiz- 
ing defects and their elimination. The appendix pro- 
vides full information on the influence of temperature and 
time of carburizing on case depth, which will be valued 
by those engaged in the heat treatment of steels. This 
publication may be obtained free on request from The 
Mond Nickel Co., Ltd., Publicity Department. 


Eacu year over four hundred people in this country die 
as a result of fires, and it is estimated that the cost in 
money of this menace is over £26 million—equivalent to 
20,000 men permanently employed in restoring the 
ravages of fire. First-aid in firefighting can be an impor- 
tant factor in reducing these figures, and Nu-Swift, Ltd., 
have recently issued a comprehensive catalogue, in 
which a discussion of the various types of fire risk is 
followed by particulars of the various types of extin- 
guisher in the Nu-Swift range. 


Books Received 


“Process Integration and Instrumentation.’ Elec- 
tricity and Productivity Series No. 8. 204 pp. inc. index 
and numerous illustrations. London, 1959. Electrical 
Development Association. 8s. 6d.; by post 9s. 

The Ironfoundry Handbook. Ist Edition. 391 pp. 
London, 1959. The Standard Catalogue Co., Ltd. 42s. 
for a single copy ; 35s. each for two or more copies. 


“The Corrosion and Oxidation of Metals: Scientific 
Principles and Practical Applications.” By U. R. Evans, 
1,094 pp. ine. author and subject indexes. London, 1960. 
Edward Arnold (Publishers), Ltd. 140s. net. 


‘Handbook of Electrochemical Constants.’’ Com- 
piled by R. Parsons. 110 pp. London, 1959. Butter- 
worths Scientific Publications. 30s. By post 10d. extra. 


“ Annotated Equilibrium Diagrams of Some Alumi- 
nium Alloy Systems.” By H. W. L. Phillips. Institute 
of Metals Monograph and Report Series No. 25. 86 pp. 
London, 1959. The Institute of Metals. 30s. ($4-65). 

“Vocabulaire Technique.” English-French/French- 
English. By F. Cusset. (Electricité, Mécanique, Mines, 
Sciences, Métallurgie). 663 pp. Paris, 1959. Editions 
Berger-Levrault. NF16. 

“Problems of Metallography and the Physics of 
Metals.”” By B. Ya. Lyubov, Editor. Translated from 
Russian. 476 pp. New York and London, 1959. 
Consultants Bureau, Inc., and Chapman & Hall, Ltd. 
76s. net. 
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Heat treatment 


Cucumbers grow firm and ripe in the controtied heat 
of the greenhouse — and metal parts receive the best 
heat treatment in ‘Cascel’ salt beths. 

With salt baths as with greent ouses, what counts is 
experience. The ‘Cassel’ Heat Treatment Service has 
jong experience ie carburising, heat treatment, temper- 

“ing, martempering and austempering. 


Write to: 
imperial Chemical Industries Ltd., 
Londen, 3.W.1. 


Products for 
metal treatment 


Sequestrol CS Liquid 


for alkaline de-rusting 


Sequestro!l CS Liquid has been specially developed for the 
formulation of alkaline de-rusting solutions, particularly for precision 
equipment in which attack upon or embrittlement of the steel 

must be kept at an absolute minimum. It is best used electrolytically 
and solutions so used can be automatically regenerated, losses 
being due to dragout only. Sequestro! CS Liquid can also be used 

to solubilise, or prevent the formation of, iron sludge in strongly 
alkaline solutions such as etchants for aluminium. 


Recommendations on request from Development Division 


The Geigy Company Rhodes Middleton Manchester ie 
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A Simple Electropolishing Cell 


By M. K. Asundi and K. Tangri* 


Metallurgy Division, Atomic Energy Establishment, Trombay, India 


A description is given of an electropolishing unit constructed in polythene and having an 
electrolyte recirculation pump incorporated. The system is highly resistant to corrosive 


electrolytes and only a relatively small quantity of solution is required. Change-over of 
cathodes and electrolytes is easily accomplished. 


increasingly used for the preparation of metallo- 

graphic specimens because of the ease and rapidity 
with which they reveal the true structure. In certain 
cases it is the only possible method at present known 
for revealing the full details of the structure. It is also 
claimed that, in studying structures by means of polar- 
ised light, better results are obtained with electro- 
polished specimens. 

As may be seen from published literature,'"* numerous 
designs of electropolishing cell have been developed, and 
some units are commercially available. Disadvantages 
of some of these developments include: use of large 
quantities of electrolyte ; inadequate movement of the 
electrolyte ; lack of corrosion resistance to all the elec- 
trolytes likely to be encountered ; and use of a fixed 
cathode. The cell described here is claimed to be free 
from such drawbacks. It is constructed in polythene 
and has given satisfactory results with a wide variety of 
metals and alloys. 


Details of Construction 


A drawing of the electropolisher is given in Fig. 1. It 
comprises a polishing cell (7), a storage tank (2) for the 
electrolyte, and a recirculating system—all in polythene. 
The cell is a cylindrical box having a watertight lid. 
A seat is made in the centre of the lid to accommodate 
the mounted specimen (5). The cathode plate is placed at 
the bottom of the cell, parallel to the surface of the 
specimen, and the connection (6) to the cathode plate 
passes through the lid. The distance between the speci- 
men (anode) and the cathode is 2 cm., and the area of the 
cathode is almost twenty times that of the specimen. 

The cell is supplied with electrolyte from the tank by 
means of a pump, which consists of an impeller (3) (a 
simple four-vaned stirrer) enclosed in a cylindrical space 
formed when the base (4) fits into the lower part of the 
tank body. The impeller is run by a small (,4, h.p.) 


| te TROLYTIC polishing and etching have been 


variable speed motor (1). 
The pump and the cell are connected by a flexible 


polythene tube (8). About 150 ml. of electrolyte is required 
for smooth operation of the cell, but larger quantities 
can be handled, if necessary, by increasing the size of 


e Mr. Tangri is now at the Fulmer Research Institute. 
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Fig. 1--Diagram of the electro- 
polisher (scale is in cm.). 


the storage tank. The general flow of the electrolyte is 
indicated by arrows in Fig. | : the electrolyte leaves the 
pump tangentially and also enters the cell tangentially, 
thus incorporating in the cell the idea of the swirling 
electrolyte, which is beneficial in facilitating removal of 
the adhering gas layer or thin film of oxide formed on 
the surface of the specimen. The rate of flow of the elec- 
trolyte can be adjusted to any desired value by con- 
trolling the motor speed : normally recirculation occurs 
five times a minute. 

Cathodes can easily be changed by removing the lid 
and detaching the plate. Alternatively, cells, or even cell 
lids, with fixed cathodes can be kept in readiness for a 
quick change. The tank can be drained by disconnecting 


(d) 


the tube at the cell end and allowing the electrolyte to 
flow out into a storage bottle. The pump may be oper- 
ated during the draining to drive out most of the liquid. 
The change-over from one electrolyte to another takes 
only a few minutes, and the ease with which cathode 


TABLE I—ELECTROLYTES FOR VARIOUS METALS 


Electrolyte Metal or Alloy 
Q1) Nitric acid (cone.) > 1 part Aluminium, aluminium-silicon 
Methyl alcohol 2 parts (10%), and aluminium-uranium 
(1-3, 3-2 and 21%). 
(2) Orthophosphoric acid 4 parts Copper and brass. 
Distilled water 6 parts 
Orthophosphoric acid . 45 parts Cadmium 
Distilled water 55 parts 
(4) Orthophosphoric acid 3 parts Magnesium, nickel, cupro-nickel, 
Ethyl alcohol 5 parts and zine 


(5) Orthophosaphorie acid Aluminium bronze 


(6) Chromic acid . 252. 
Glacia! acetic acid 133 mil. Stee! (plain carbon) 
Water 7 mi. 
(7) Perchlorie acid 6 partes Stainless steel 
Ethv! aleohol 94 parts 
(8) Ethylene glycol ‘ 5 parts Uranium and uranium-zir- 
Orthophosphoric acid : 5 parts conium (5°,) 
Ethyl! alcohol 8 parts 
(9) Glacial acetic acid “ . 400 ml, 
Chromium trioxide 85 g. Uranium 
Distiiled water 1%) mil, 
(10) Orthophosphoric acid 1 part 
Sulphuric acid (conc.) 2 parts Uranium 
Distilled water 2 parts 
(11) Pyrophosphoric acid. . We. 
Chromium trioxide 10 
Orthophosphoric acid 40 mil. Uranium 
Sulphurie acid (cone.) . . 100 ml. 
Distilled water 200 mil 


Fig. 2-- Photomicrographs of electro- 
polished specimens : 


(a) cast uranium, polarised light, 
x 120; 


(b) aluminium, polarised light, « 90; 


(c) zinc, «x 90; 


(d) magnesium, 500; 


500. 


(e) eutectoid steel, 


and electrolyte can be changed facilitates the use of the 
cell for polishing a range of materials. Table I lists the 
electrolytes used for different alloys, and typical photo- 
micrographs of electropolished specimens are presented 
in Fig. 2. 


Conclusion 
A simple electropolisher suitable for a wide variety of 
metals has been designed and constructed. The special 
advantages claimed for the unit are : 
(1) Only a small quantity of electrolyte is required 
(less than one-third of that often specified). 
(2) Change-over of cathodes and electrolytes is easily 
accomplished. 
(3) The system is highly resistant to corrosive elec- 
trolytes. 
‘The unit is simple in construction and operation 
and yet it”has given satisfactory results with a 
number of pure metals and their alloys. 
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Metallic Thermocouples 


HE use of platinum versus platinum-rhodium alloy 
thermocouples has been long established as the 
most reliable and satisfactory method for the 
continuous measurement of elevated temperatures in the 
range up to 1,600° C. The accuracy and reproducibility of 
the measurements obtained from these couples is vouched 
for by the use of the platinum versus 90%, platinum- 
10°% rhodium couple to define the International Temper- 
rature Scale in the range from 630-5° C. to 1,063° C. 

The development of increasingly refractory materials 
of construction has permitted operation at temperatures 
greater than were previously practicable and this has, in 
turn, created a demand for means of continuous and 
accurate measurement of temperatures in ranges above 
that of the conventional platinum and platinum-rhodium 
thermocouples. 

Methods available for the measurement of such ele- 
vated temperatures, and based upon the measurement 
of radiation arising from the hot body, are subject to 
errors arising from external sources and from uncertain- 
ties in the emissivity of the surface being observed. The 
use of metallic thermocouples eliminates these sources 
of error, as the thermal electromotive force affords a 
dire t measurement of the temperature at the hot 
junction of the couple and is not affected by environ- 
mental factors. In addition, the thermal electromotive 
force is readily subject to instrumentation, thereby 
facilitating the introduction of automatic control instal- 
lations. Further advantages of the metallic thermo- 
couple as a temperature sensing device lie in its compara- 
tively robust nature, leading to ease of assembly and 
maintenance, and its small diameter and relative flexi- 
bility, which facilitate measurements in otherwise inac- 
cessible locations. 


for the Measurement of 


Temperatures above 1,600°C. 


Development work in the field of high temperature 
thermocouple pyrometry has been concentrated in two 
main fields, based, respectively, on the higher melting 
point metals of the platinum group and on the highly 
refractory base metals of groups V and VI of the periodic 
table. 

Feussner’s introduction of the iridium versus 40°, 
iridium-60°,, rhodium thermocouple, in 1933, extended 
the range of thermo-electric pyrometry to 2,000° C. 
Subsequent work has shown that the iridium versus 60°, 
iridium-40°%, rhodium couple provides similar thermo- 
electric characteristics to the original Feussner couple 
but with greater stability of calibration, and this couple 
still finds wide application. Many other combinations 
of metals of the platinum group, and their alloys, have 
been investigated, but none has been found to be more 
satisfactory than the iridium versus iridium-rhodium 
alloy couple. 

Amongst the refractory base metals investigated, 
work has been discontinued on tantalum and niobium, 
owing to their highly reactive nature at the temperatures 
of operation. The tungsten versus molybdenum couple 
has found a limited application but suffers from the 
following disadvantages : 

(1) The thermo-electric output is low and undergoes an 
inversion of polarity at approximately 1,250° C., 
as shown in the accompanying graph. 

(2) The thermo-electric characteristics of the couple are 
very sensitive to minor variations in the methods 
of fabrication of the refractory components, and 
reproducibility from batch to batch is correspond- 
ingly poor. 

(3) Both thermoelements are readily oxidisable, neces- 
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Summary of the thermo-electric char- 
acteristics of some high temperature 
thermocouples. 


THERMAL E.M.F.--mV 
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sitating the provision of a protective atmosphere 
during operation. 

The iridium versus tungsten couple provides a high 
thermo-electric output with a virtually linear calibration 
at the temperature of operation. Batch to batch repro- 
ducibility of this couple, which may be used for the 
measurement of temperatures up to 2,300° C., is superior 
to that of the tungsten versus molybdenum couple, but 
it is still necessary to provide a protective atmosphere to 
prevent oxidation of the tungsten member at operating 
temperatures. 

Extensive research in the Rugby Research Labora- 
tories of the A.E.I. Lamp and Lighting Co., Ltd., has led 
to the development of a tungsten versus tungsten-rhenium 
alloy thermocouple, now marketed exclusively by Engel- 
hard Industries, Ltd. This couple provides a high thermo- 
electric output, of the same order as that of the tungsten 
versus iridium couple, and represents a major step 
forward in extending the range of high temperature 
thermocouple pyrometry to temperatures of the order 
of 2,800° C. 

Some details of the high temperature thermocouples 
now available from Engelhard Industries, Ltd., are 
summarised below, and in the graph. Whilst each of 
these couples offers unique advantages in certain fields 
of application it can be seen that there is a certain amount 
of overlap in the useful ranges of the individual couples. 


The Iridium versus €0°%, Iridium-40°%, Rhodium Thermo- 
couple 
This couple is suitable for use under oxidising con- 


ditions tor the measurement of temperatures up to 
2,000° C. The couple may also be used in a neutral 
atmosphere but becomes embrittled if exposed to redu- 
cing conditions for lengthy periods. The temperature / 
electromotive force relationship, in the range of appli- 
cation, is very nearly linear and the couple possesses 
exceptional stability of calibration. 


The Iridium versus Tungsten Thermocouple 


This couple may be used in a neutral protective atmos- 
phere, preferably of argon or helium, for the measurement 
of temperatures up to 2,300°C. The tungsten member 
renders the couple unsuitable for use under oxidising 
conditions. Satisfactory operation may be maintained 
for short periods under reducing conditions, but pro- 
longed exposure to such environments will lead to 
mechanical failure arising from progressive embrittlement 
of the iridium member. The temperature ‘electromotive 
force relationship in the range of application is very 
nearly linear, and this couple provides the highest output 
of any couple in the high temperature range. 


The Tungsten versus Tungsten-Rhenium Thermocouple 


The couple is suitable for use under neutral or reducing 
conditions for the measurement of temperatures up to 
2,800° C. The temperature ‘electromotive force relation- 
ship is not linear, but the couple provides a high output 
second only to that of the iridium-tungsten couple in the 
relevant temperature range. 

All these couples are normally supplied in the form of 
wire at 0-020 in. diameter. Other sizes may be manu- 
factured to special order, if required. 


Analytical Equipment for Canada 


Tue first Canadian order for the Titromatic analyser, 
manufactured by Electronic Instruments, Ltd., Rich- 
mond, Surrey, valued at over $10,000, has been received 
from the Aluminum Company of Canada, Ltd. The 
first Titromatic analyser to be supplied to North America 
was delivered a few months ago to the Esso Refinery, 
Baton Rouge, Louisiana, U.S.A. 

The Canadian requirements created a particularly 
difficult problem because of the corrosive nature of the 
reagents required in the assay of the aluminium content 
of ore. Special arrangements for flushing and mechani- 
cally brushing the electrodes after each titration were 
made. ‘This was possible because the fundamental 
design of the Titromatic analyser is such that it permits 
great versatility and equipment for almost any analytical 
problem involving titration can be made from a suitable 
assembly of standard parts. 


The analyser is intended to assay the aluminium 
content and the free alkali of five separate ore plant 
streams. To perform this operation, it automatically 
carries out a double end-point titration with two added 
reagents on each of the five streams. The ore liquor is 
highly corrosive and all taps, vessels and piping in contact 
with it are P.T.F.E. lined. To avoid scale formation, the 
complete sampling system is flushed frequently with 
water and acid. After every titration, the electrode 
system is cleaned by mechanical brushing under alter- 
nate sprays of acid and water. It was only after the 
chemist in charge of the Canadian process had spent three 
weeks in testing and evaluating the new equipment at the 
Richmond factory of E.I.L. for all the requirements 


likely to be made upon it, that the company placed the 
order. 


Shrink Fitting with Liquid Nitrogen 


A FouR-TON guide stalk on a 12,000 ton trimming and 
bending press has been shrunk by the use of liquid 
nitrogen before being fitted into its housing. The 
operation, which took place in Glasgow, resulted in a 
perfect fit without distortion. This method, using 
45,000 cu. ft. of liquid nitrogen, was adopted in prefer- 
ence to expansion by heating of the cast steel housing 
into which the guide stalk was to fit. To have used the 
older method would have meant heating the casting for 
up to eight hours, during which time distortion would 
almost certainly have taken place. By using liquid 
nitrogen, manufactured and supplied by British Oxygen 
Gases, Ltd., a saving of four hours was obtained, and 
there was no distortion to either component. 


British Metal Sinterings Association 


Tue Metal Powder Industries Federation of New York 
has announced the election of the British Metal Sinterings 
Association as an overseas co-operating association, thus 
officially linking these organisations in an international 
programme of co-operation in powder metallurgy. The 
British organisation is a trade association for contract 
powder metallurgy parts manufacturers. As a member 
of the Federation, it will now be possible to develop a 
programme of technical exchange and close co-operation 
in standardisation activities. The Association is 
represented in the Federation by the Secretaries, Peat, 
Marwick, Mitchell and Co. 
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BNF 
Plating Gauge 
& Metal Sorter 


The most 
modern range in 
Metallurgical 


Instruments 


Nash & Thompson make a modern, compact, 
AY streamlined range of metallurgical instruments 
specially designed to meet all your needs, in the laboratory, 
workshop or industry, accurately, efficiently 
and economically. The Nash & Thompson 
high quality equipment gives excellent 
For further details performance, increases production efficiency and 
ensures reliable results every time. 


Hook Rise, Toiworth, Surbiton, Surrey. 


Tel: ELMbridge 5252 
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There’s a Pearson 
refractory for every 
type of Furnace. . . 


A hundred years of know-how goes 
into every Pearson refractory. This 
experience is your insurance of 
efficiency. 
“ It gives you more than value for 
money—it gives you the right refrac- 
— ; tories—at the right price and the 


service which can do so much to re- 


E. J. & J. PEARSON LIMITED 
FIREBRICK WORKS, 


STOURBRIDGE 
Telephone: Brierley Hill 77201. 


‘‘but there’s no shadow of doubt... 


fuel economy is of major importance in keeping 
down production costs. By installing 

Franklin oil burning furnaces with Automatic 
burner control our saving in fuel in the 

first few months enabled us to add to our foundry 
equipment and ensure a steady increase in 
production. Write to Franklin Furnace Company 
to-day for their brochure on oil fired 

furnaces and details of their conversion and 
installation services 


for all furnaces 


Manufacturers of 
INDUSTRIAL FURNACES AND OfL BURNING EQUIPMENT 
FOR ALL PURPOSES 


FRANKLIN FURNACE CO. LTD. BAKER STREET, 
SPARKHILL, BIRMINGHAM, II Phone: ViCtoria 2579 
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PROCESS 


for ne protection of Ferrous meté Ss 
_ against oxidation at high temperature 


CALMET 


Heat-resisting alloy steel Castings 


oxidation resistance combined with A 
load strength at high temperature Sts 


Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


Lynton House, 7/12 Tavistock Square, London, W.C.!. Telephone: EUSton 432! 
WORKS: RENFREW AND DUMBARTON 


© 
of precision casters 
in the U.K. are using 


RMC crucibles 


RMC crucibles in use by Trucast Lid 


Made to individual requirements 
Rapid delivery © Close tolerances 
Good resistance to thermal shock 
Erosion resistant @ Fewer inclusions 
For temperatures up to 2000°C. 


WELL-KNOWN USERS INCLUDE: 
Bristol Siddeley Engines Ltd. - C.E.M. Ltd. 
David Brown Industries Ltd. - Rolls-Royce Ltd. 
De Havilland Engine Co. Ltd. - Hadfields Ltd. 
Metropolitan-Vickers Electric Co. Ltd. 

English Steel Corp. Ltd. - Fairey Aviation Ltd. 
Firth-Vickers Stainless Steels - G. L. Willan Ltd. 
The Mond Nickel Co. Ltd. - D. Napier & Sons Ltd. 
ville Ltd. 


REFRACTORY MOULDINGS AND CASTINGS LIMITED 


KEGWORTH, NR. DERBY TELEPHONE: KEGWORTH 429 TELEGRAMS: AREMCEE. KEGWORTH 
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OINTING 
SHEETS 


for BASIC BRICKS 


Produced in Sheet Steel in all thick- 
nesses from 21 gauge to }”. For easy 
handling, all products are packed in 
bundles of 25 or 50 according to 
weight, and marked to customer's 
specification. 


TAPHOLE TUBES 


To Customer's Specification 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and ENGINEERING CO 
HAZLEHEAD or SHEFFIELD YORKSHIRE 


BY 


SIMPLIFIED CONSTRUCTION IMPROVES 
PERFORMANCE AND KEEPS COST DOWN. 


What’s more, there is no sacrifice of quality. Con- 
struction is rugged; high grade materials are used 
throughout; control is fully automatic and the latest 
safety devices are incorporated. 

The centrifugal fans are large enough to cope with 
the densest loads, and temperature variation is practically 
nil when working on control. 

Little maintenance is required. All working parts 
are easily accessible, and element replacement is quick 
and simple, no major dismantling being required. 

These furnaces have a wide range of applications, 
and will deal quickly and accurately with both dense 
and loose loads. 


We shall be on Stand No. Li2 at the 
A.S.E.E. Exhibition. Be sure to visit us. 


ELECTRIC HORIZONTAL 
FORCED-AIR CIRCULATING FURNACE 


Model H F A 5. Internal dimensions 24 in. x 24 in. 
x 24in. Rating 24 KW. Also available with mechanically 


operated door. 
VERTICAL MODEL ALSO AVAILABLE 


Our new catalogue containing full details of our 
products is now available on request. Please 
write for a copy. 


HEDIN LIMITED 


Industrial Heating Specialists 


Commerce Estate, S. Woodford, a 
Tel: BUCkhurst 6601 3 
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H. C. COPPER BUSBARS 


Drawn finish up to 3” “qu are or to 10” wide x |” thick; hard rolled up to 
12” x 3” x 16’ 0° long. Extra heavy machined bars to customers’ requirements. 


Tubular and laminated busbars, 


Pre-assembly work on copper busbars 


Facilities are available in our Works for bending, sawing, 
drilling, slotting, and tinning to customers’ requirements. 


THOMAS 
BOLTON 
& SONS LTD 


Head Office: 
Mersey Copper Works, 
Widnes, Lancashire 
Telephone: Widnes 2022 


Cathode bar, H. C. copper, 14’ 
24” long x 8” x §”, machined taper 
from 8” to 3” for distances of 7’ 
6” and 5’ |” from each end respec- 
tively, drilled with eleven #4” diameter 
holes and |2 elongated holes. 


(Right) 
Anode bar, H. C. copper, 

14 54” long x 8 x §” 
drilled with holes +” 
diameter. 


MECHANICAL WORLD YEAR BOOK 
for 1960 


The engineer to-day requires an increasing volume of 
data for everyday use. The specialized collection of mechani- 
cal information in the MECHANICAL] WORLD YEAR 
BOOK reflects this high rate of amplification and presents it 


with characteristic conciseness. 


360 pages ILLUSTRATED 5/- NET (by post 5/9) 
BRIEF OUTLINE OF CONTENTS 
The Use of Cold-Formed Sections in and Pans Logarithms 
The Design of Gas Turbine Work é Trigonometrical ratios 
ring Metals . quivaients of imperial and ‘Weights and 
Hardness Testing 6 Steam and Thermometric Tables . . Hydraulic Equivalents 
Plastics Screw Threads . ; if ‘ Weight and ry) Gravity of Miscellaneous Solids 
A of Progress i in the Steam Cycle and the Speeds and Feeds Broken Coal in Bulk 
formance of Steam Turbine Plants. Brassfounders' Metal Mixtures. 
Metal Finishing . Tolerances and Fits ; Babbice Metal 
borse-power per 100 ft. of f Horizontal Conveyor ° V-ropes, Ropes, Belts and Keys Selected British Standards relating to Mechanical 
Lubricating Oils Strength of Plates, Bars, Sections, ete. Engineering 
Machine Tools ‘ ‘ ; Physical Properties of Materials ‘ Calendar for 1960 : 
Pumps : Their Choice and Driving é Weight Calculating Tables ‘ Export Credit Guarantee Dept. 
Radius (Corner) Area ‘ Index to Tables 


Boiler Mountings, Fitting. ‘and Instruments 
External Pressure on Tubes. Price Equivalents . . General index 


Copies may be ordered now through eny bookseller or direct from the Publishers, 
EMMOTT & co. . LTD., 31 King Street West, Manchester 3; and 158 Temple Chambers, Temple Avenue, Londen, ca 
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Telephone: Regent 6427 
(Above) Cables: Wiredrawn, London 
= OM 
ven Established 1783 


SINTERING 
and 
BRAZING 
FURNACES Ltd. 


@ THE ILLUSTRATION SHOWS A MOLYBDENUM HIGH 
TEMPERATURE FURNACE WITH A RANGE UP TO 1700°C. 
THE ELECTRICAL SUPPLY IS FED VIA AN ISOLATOR SWITCH TO 
THE AIR-COOLED TRANSFORMERS. THE VOLTAGE OF THE 
SECONDARY WINDINGS WHICH FEED THE MOLYBDENUM 
WOUND HEATING ELEMENTS IS VARIABLE FROM 10 VOLTS 
UPWARDS BY MEANS OF COARSE AND FINE TAPPING 
SWITCHES. THE FURNACE IS EQUIPPED WITH TEMPERATURE 
CONTROLLERS AND UPON REACHING A DESIRED TEMPERA- 
TURE, A DEGREE OF PROPORTIONAL CONTROL IS ATTAINED 
BY THE VOLTAGE OF THE SECONDARY FEED BEING AUTO- 
MATICALLY SWITCHED TO A LOWER TAPPING. AUTOMATIC 
DOOR GAS FLOODING VALVES ARE CONTROLLED VIA A 
MAGNETIC SOLENOID MECHANISM. 


SINTERING & BRAZING FURNACES 
LIMITED 


orrice 1240/130 EDINBURGH AVENUE, TRADING ESTATE, 
SLOUGH, BUCKS. 


TELE : SLOUGH 21143 GRAMS: SINTBRAZ SLOUGH 


WORKS : 183 LIVERPOOL ROAD, TRADING ESTATE, 
SLOUGH. 


THOMAS 
ANDREWS 


end COMPANY LIMITED 
HIGH-GRADE STEEL MAKERS 


HIGH SPEED 


” { 
MONARCH” cow ove srecis 


THE HARDENITE STEEL COMPANY LIMITED 


Telephone Telegroms 
SHEFFIELD 22131 SHAFTING, SHEFFIELD, 4 


FERRO ALLOYS 


MOLYBDENUM 
VANADIUM & TITANIUM 
also 

PURE CHROMIUM 

AND MANGANESE 


IMMEDIATE DELIVERY FROM STOCK 


MINWORTH, SUTTON COLDFIELD, WARWICKSHIRE 
Telephone: Birminghom ASHfield 1114 
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The above illustration shows a selective range of 
pure molybdenum articles fabricated by machining 


or spinning. We shall be pleased to quote against 


customers’ drawings. 


MUREX LTD (Powder Metallurgy Division) RAINHAM + ESSEX 
Telephone: Rainham, Essex 3322. Telex 28632 Telegrams: Murex, Rainham-Dagenham Telex 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C./ 


FERRIC SULPHATE 


As a pickling agent results in rapid, clean and fume 
free method of descaling stainless steel, copper and 
brass and an improved method of etching mild 
steel surfaces prior to coating. Non-fuming, non- 
toxic, safely handled. Full technical details available 
on application. 


TECHNICAL ADVISORY SERVICE 


E. & A WEST LTD., can provide the answer 
to. most problems relating to the preparation 
of metal surfaces, rust removal and corrosion 
prevention. Our Technical Advisory Service 
is at the disposal of industry and will be glad 
to get to grips with your particular problem. 
The answer may even be in their impressive 
library of “case histories”, so do not hesitate 
to call them in. The service is quite free and 
non-obligatory. 
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have you a problem to do with 
metal preparation, rust removal 
or corrosion prevention? 
YOU HAVE? then read on.... 


WESTOLITE Rust Remover 


This is supplied in two forms: liquid and thixotropic. The former is recom- 
mended for dipping batches of ferrous metal goods. It is a particularly 
efficient phosphating material which combines effectively with the surface 
metal to produce a protective non-rusting layer. Thixotropic Westolite has 
been developed for use on industrial plant, structural steelwork, and in 
Situations where immersion is precluded. In the form of a gell, Thixotropic 
Westolite becomes temporarily free-flowing when applied with a brush but 
after application resumes its paste-like consistency. Advantages include, 
adherence to vertical surfaces, no drips and no wastage. Technical details 
available on application. 


E. & A. WEST LTD. also manufacture or supply a whole range of 
industrial chemicals including Dipping Acid, Nitric Acid, and 
Hyérofluoric Acid. Full details on request. 
E.&A.WEST LIMITED., 

Parcel Terrace, Derby. Telephone: Derby 45008. 


CHEMICALS FOR INDUSTRY 


Molybdenum fabricated by MUREX 
olyou hgoricated by MUREA 
3 aa 
"4 
ES 
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THE 
ELECTRICAL YEAR BOOK 
for 1960 


ELECTRONIC DEVICES MOTORS LIGHTING 
TRANSISTORS TRANSFORMERS METERS 
MAGNETIC AMPLIFIERS CONTROL GEAR TESTING 
ULTRASONICS RECTIFIERS TABLES, etc., etc. 


359 pages ILLUSTRATED 4/- NET (by post 4/6) 


BRIEF OUTLINE OF CONTENTS 


General information—Electrical etc. 

Alternating 

Superimposed Co 

Electrical Caletations 

and Electrical Unit ‘Equivalents 

Power Consumption of Electrical 

Symbols and 

Heating . 
rmal-Storage Heaters 

Water Heating Systems. 

Direct-Current Generators 


ELECTRONIC DEVICES 


Transistors . 

Electric Motors 

Magnetic Amplifiers 

Dynamo and Motor 

Ultrasonics . 
H.P. to Drive Machinery 

Insulation and Overload Capacity of Machines 


CARE OF ELECTRIC MOTORS 


Transformers and Converting Plant 
Electric Braking 


Safety Precautions with Portable Electric Tools . 
Transmission and Distribution Tariffs . ro d u cti n 


CONTROL GEAR 


Automatic Protection 


ELECTRIC LIGHTING ervice 
FLUORESCENT LAMPS 


Regulations for the Electrical E vip of Buildings ge wn ae 
Electric Wiring : | ‘ n 

Electrical Measurements and Testing 

Localisation of Cable Faults 


ee So West Instruments Ltd. provide a range of tempera- 


installation Tests 

Radio-Frequency Heating =e ar national markets in the plastics, metal, nuclear, 
TABLES ceramic, chemical and process industries. An 
@fficient after-sales service is backed by speedy 
8 S. Fine Screw Threads . oe : supply of spare parts by West representatives in 
Comings major cities throughout the world. In this way 
oll of British Imperial Wei hes and | West instruments, fitted to exported machinery, 
~ : ensures are assured efficient maintenance. 

West instruments are proving themselves invalu- 


Circle-Spacing Table 


foe ane Cites and Roses of Circles able in countries as far apart as Holland and Hong 


Gauges Kong, India and Italy, New Zealand and Norway, 

of Factors | South Africa and Sweden. Full details of equipment 


Trigonometrical Tables 


Calendar for 1960 OF 
52 Regent Street, 
Brighton, Sussex. Telephone: 28106 


Export Credits Guarantee Department 
| Associate of the West Instrument Corporation of Chicago U.S.A. 


Index . 
| 


Copies may be ordered through any Bookseller or direct 

from the Publishers, EMMOTT & CO. LTD., 31 King Street | 

West, Manchester 3; and 158 Temple Chambers, emple 
Avenue, London, E.C.4. 
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125 Kva 


Radio-frequency Valve Sets 
of this capacity are rare! ! 


Have you a surface hardening 
problem we can help with ? 


Write or phone us for full information 
FLAME HARDENERS LTD. 
Shorter Works, Bailey Lane, 


Sheffield, 1, 
Telephone: 21627. 


FOR ALLOYS 


SILICON MANGANESE ALUMINIUM 
NICKEL NICKEL ALUMINIUM e BORON 
TITANIUM © CHROMIUM © RUTILE © COPPER 


Since 1869 Blackwells have been recognised 
pioneers in Metallurgical development. 

Their Technical Advisory service is unique, 
and your enquiries on your particular problems 
are invited. Get in touch today with :— 


BLACKWELLS METALLURGICAL WORKS LTD. 


Thermetal House, Garston, Liverpool I? 
‘Phone: Gersten 980 "Grama: “Blackwell,” Liverpesl 


HIGH-DUTY si 


S.G. NI-RESIST Iron 


Castings 
and 


Components 


This turbo blown 
diesel engine 
exhaust manifold, 
cast in S.G.Ni- 
Resist allcy iron 
stands up to extremely high 
working temperatures. 


'f you need a casting or component for 
a difficult or highly specialised applica- 
tion, pass your problems to the John 
Williams Foundry Division—they'll do 
the rest. 


A COMPLETE TECHNICAL 
AND FOUNDRY SERVICE 
Backed by advanced research laboratory 
facilities. For a consultation—-without 
charge or obligation—or a copy of our 
technical booklet ‘Sound and Solid 
Castings '’—write to :- 


JOHN WILLIAMS OF CARDIFF LTD 


EAST MOORS ROAD, CARDIFF Telephone: Cardiff 33622 (12 lines) 
Telex : 49303 


FOR ALL TYPES OF 


HEAT TREATMENT 


CONSULT 
ABBEY HEAT TREATMENTS LTD. 


(A.LD., Min. of Supply and other Govt. Depts.) 


PLAZA WORKS, MERTON HIGH STREET 
LONDON, S.W.19 
Phone: CHErrywood 2291/2 
We collect and deliver in the London area 


Chemical Analyses 


of Ferrous and Non-Ferrous 
Metals and alloys, ores, 
slags, minerals, etc. 


Prompt service by 
THE YORKSHIRE 
TESTING WORKS Ltd. 


Established 1910 
SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2 


Phone; 25804. 
Grams: Retort, Sheffield 2. 
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NOW THE 


LEGTRODRYER 


a complete range of 


air drying equipment 
GIS 3 ai Lectrodryers give you absolute control of moisture. 
A complete range of equipment is offered: for 
atmospheric or high-pressure conditions, for very small 
5 LAC K H EA RT | or very large volumes, for air, gases and certain 
organic liquids. Also available are standard dehumidifier 
units for air conditioning. 
MALLEABLE IRON The basic element of a Lectrodryer is an adsorber 
unit, which is reactivated by heat to maintain constant 
high efficiency. Lectrodryers intended for continuous 
C A $ T | he G S operation have multiple adsorbers, the flow being 
switched to allow reactivation. Such units can be 


equipped for manual or completely automatic control. 


)) 


Dual-adsorber Budget Air Dryer, 
used where extremely dry air is 
required in small volumes up to 
20 c.f.m. This unit weighs only 
68 pounds. 


Air dryer as used Se high 
ssure air 
tee sq. in. 


Wy 


HALE HALE tioron. 


| DUDLEY PORT, STAFFS, 
| CRAMS HALEFO TIPTON PHONES: TIPTON 1671/5 'GWB) 


G.W.B. FURNACES LTD. DIBDALE WORKS, DUDLEY, WORCS 


Associated with Gibbons Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd. GWB244 


. 

. 

. 

. 


automatic instrument air dryer. 
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CLASSIFIED ADVERTISEMENTS 


Classified Advertisements are inserted at the 
rate of 4/— per line 
SITUATIONS VACANT 


METALLURGISTS 

G.K.N. GROUP RESEARCH LABORATORY 

The laboratory undertakes research on 
behalf of some 80 Companies of which 
the Group consists. Their activities 
include the making of steel, drop forging 
and large scale production engineering. 

The Metals Division of the Laboratory 
requires two new members of staff to 
undertake the following tasks :— 

STEEL QUALITY (Ref. MD/1)—A 
qualified metallurgist, preferably with 
experience in the steel industry, is required 
to organise and supervise an investigation 
primarily concerned with the occurrence 
of non-metallic inclusions in steel. The 
work, which will involve occasional periods 
spent in G.K.N. Group Steelworks, pro- 
vides great scope for initiative and the 
opportunity to apply the resources of an 
extremely well equipped laboratory in a 
major steelmaking problem. 

Applicants should be between 28-35 
years or age and should have a background 
of research and practical works experience. 

COLD FORMING OF METALS (Ref. 
MD/2)—A metallurgist, who preferably 
should have a degree, is required to work 
with a team of mechanical engineers 
investigating cold forming and extrusion 
processes. He will be interested in the 
optimisation of tool life through a study 
of available materials, the choice of 
extrusion materials, and heat treatment 
cycles of both tools and processed work. 

Applicants, who should be under 30, 
should have several years’ industrial 
experience, preferably in control of heat 
treatments or tool steel development. 

Applications for either of these appoint- 
ments which are permanent should be 
made (quoting reference number) to : 
The Recruitment Officer, G.K.N. Group 
Research Laboratory, Birmingham New 
Road, Lanesfield, Wolverhampton. 


NEW AND INTERESTING POST 

exists at the ATOMIC ENERGY 
RESEARCH ESTABLISHMENT, HAR- 
WELL for a PHYSICIST, METAL 
PHYSICIST, or PHYSICAL METAL- 
LURGIST (with good honours degree and 
the ability to plan and interpret experi- 
ments), to carry out fundamental research 
aimed at providing a theoretical under- 
standing of the mechanisms which cause 
changes in fuel materials when under 
irradiation. 

There are first class reactor facilities 
available for post-irradiation examination 
including equipment for X-ray diffraction, 
electron microscopy, measurement of 
mechanical properties amd metallography. 

The starting salary will depend chiefly 
on post-graduate experience. 

For details send POST CARD to the 
Group Recruitment Officer (1599/126), 
U.K.A.E.A., A.E.R.E., Harwell, Didcot, 
Berks. 


SANGAMO WESTON LTD. require a 

METALLURGIST for their Engin- 
eering department. Duties will include 
Spectrographical analysis, X-ray and 
Photography. Applicants should write 
giving full details of their training and 
experience to the Personnel M 


SITUATIONS VACANT— continued 


Central Electricity 
Generating Board 


"RESEARCH AND DEVELOPMENT DEPARTMENT | 


RESEARCH LABORATORIES, LEATHERHEAD, SURREY. 


METALLURGY SECTION 
Ref. MET /116 


Applications are invited for the following appointments :— 


A.—GROUP LEADER 


To take charge of a group investigating problems in ferrous metallurgy 
arising in the Board’s power stations. Much of the work will be concerned 
with ferritic and austenitic steels for use at high temperatures and candidates 
should have several years’ experience in this field. They should also have a 
good honours degree or its equivalent in Metallurgy. 


B.—GROUP LEADER 

To build up a group to study the more fundamental aspects of problems in 
ferrous and non-ferrous metallurgy arising in the Board’s power stations. 
Problems of immediate interest include the deformation and precipitation 
processes occurring in ferritic and austenitic steels during fabrication and in 
service. An electron microscope, an X-ray diffractometer, an X-ray spectro- 
meter and other specialised services are available to support this work. 
Candidates must have a good honours degree in Metallurgy or Physics and a 
sound knowledge of metal physics. 
C.—METALLURGISTS AND METAL PHYSICISTS 


To take part in the research described under (B) above. Candidates should 
have a good honours degree or should be expecting to gain one this summer. 
Salaries according to duties and responsibilities, will 
be on scales within the following ranges: Posts A and B, 
£1,530-£1,985 p.a. or £1,195-£1,775 p.a. Post C, £1,195- 
£1,775 p.a. or, up to £1,300 p.a. 

Applications concerning these appointments, which afford every 
prospect of advancement, should be made to the Personnel Officer, 
24/30, Holborn, London, E.C.1, stating age, qualifications, experience, 
present position and salary, by 2nd May. Envelopes should be marked 
** Confidential "’ together with the reference of the post in which you 


are interested. 


anager, 
Sangamo Weston Ltd., Cambridge Road, 
Enfield, Middx. 
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NATIONAL PHYSICAL LABORA- 

TORY, Tedington, Middx., requires 
Scientific Officer/Senior 8.0. (Physical 
Chemist or Metallurgist) for work in 
Metallurgy Division on use of radioactive 
isotopes as tracers in metallurgical investi- 
gations. Quals.: Ist or 2nd Class Hons. 
degree or equiv. For 8.8.0. at least 3 years’ 
post-graduate experience. Salary (men) 
8.8.0. £1,233-£1,460. 8.0. £655-£1,150. 
Forms from Ministry of Labour, Technical 
and Scientific ister (K), 26 King 
Street, London, 8.W.1, quoting reference 
F.648/ 9A. Closing date 14th April, 1960. 


RADIOLOGIST required to take charge 

of X-Ray and Gamma Ray - 
ment attached to Investment Foundry. 
A.1.D. approval a necessity for ferrous 
alloys, and preferably for light alloys and 
brass. Factory situated in Birmingham 
area. Write, giving details of age, 
experience and salary required to Box 
No. MR75. 


MECHANICAL ENGINEER 


(with Metallurgical background) 
is required by a leading Iron and 
Steel Company, to take control of a 
section of its large development 
programme. This is a post of senior 
responsibility for a first-class Engin- 
eer with a degree or equivalent 
academic qualification, who has had 
wide operational design and develop- 
ment experience in heavy industry, 
preferably Iron and Steel. 

Terms of service and other con- 
ditions are attractive and the housing 
situation is good. There is a Staff 
Pension Fund and Life Assurance 
Scheme. 

Applications will be treated in 
complete confidence and should be 
addressed to: Box No. MR 76. 
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CLASSIFIED ADVERTISEMENTS 


SITUATIONS VACANT continued SITUATIONS VACANT — continued 


Royal Technical College, Salford- 
DEPARTMENT OF 
MECHANICAL ENGINEERING 

Applications are invited for the follow- 
ing academic appointments in METAL- 
LURGY in this COLLEGE OF AD- 
VANCED TECHNOLOGY :— 

The Wire Division to £2,100 
ceptionally, a higher maximum 
of may be fixed. Applicants should 
have good academic qualifications in 
metallurgy and experience showing 


applied research in this subject. 


The person appointed will be respon- 

sible for carrying out research and 

Limited for developing advanced studies in 
this subject. 

SENIOR LECTURER or LECTURER 
IN METALLURGY: £1,550 rising 
to £1,750 per annum or £1,370 rising 
to £1,550 per annum. Exceptional 
applicants may be considered for 
appointment as a PRINCIPAL LEC- 
TURER in the salary range £1,750 
rising to £1,900 per annum. Appli- 
cants should have an honours degree 
in metallurgy and either teaching, 


wo BRS METALLU RGISTS s industrial or research experience. 
(2) . The person appointed will be ex- 
To take charge of Laboratories in the Company’s Works at Retford 
(Notts.), Cleckheaton (Yorks.), and (Lanes.), dealing with to carry in metallurgy 
quality control of incoming raw material and investigation of problems “agg dy 
centaliated with Works processes. Experience in metallography, mechani- The Department is at present respon 


cal testing and chemical analysis of steels is essential. Preference will be sible for most of the work in metalhargy in 


given to applicants holding the Higher National Certificate in Metallurgy. 


Further particulars and forms of appli- 


invites applications for the following posts : 


(1) ASSISTANT METALLURGIST: 


To work in the Research Department of the Company's Laboratories at 
Doncaster. Applicants must have a sound knowledge of metallography 
and physical metallurgy of ferrous metals, although previous experience 
in the Wire Industry is not essential. Preference will be given to appli- 
cants with a Degree or the Higher National Certificate in Metallurgy. 


The Company operates a generous non-contributory Pension Scheme. 


Commencing salaries will be fixed by arrangement according to qualifications cation may be obtained from the Registrar, 
and experience. Royal Technical College, Salford 5, 
Forms of application may be obtained from : The General Manager (Wire Lancs., to whom applications should be 


sent by Wednesday, 20th April, 1960. 


Division), British Ropes Ltd., Doncaster, Yor R. RIBBLESDALE THORNTON, 


Clerk to the Governors. 


MIDDLESEX COUNTY COUNCIL 
Education Committee 
BRUNEL COLLEGE of TECHNOLOGY 
Woodlands Avenue, Acton, W.3. 
Department of Chemistry 


JOSEPH LUCAS LIMITED 
GROUP RESEARCH CENTRE 


The Metal Treati Department of the Group 880% 
Research Centre with research and Metallurgy D 
development on metal treating processes which SENIOR LECTURER IN 
involve heat treatment, diffusion and electrical METALLURGY 

discharge. to commence on Ist January 1961. Duties 


Applications are invited for the following vacancies for will include the teaching of metallurgical 


A CH 0 CERS subjects in courses for the Diploma in 


Technology and other courses leading to 
professional qualifications. Some special 
experience in the physico-chemical and 


1 To take responsibility for initiating and develop- 
ing metallographic techniques which are required 
for the examination of treated materials, and to be 
responsible for the application of recent and novel 
methods of structure examination. The successful 
applicant should be of graduate or A.I.M. level, and 
it is expected that he will eventually lead a team on 
this work. A four figure salary will be paid to 
suitable applicants. 


2. A physicist with an electronic or electrical 
engineering interest is needed for a team which will 
be engaged on the application of electrical discharge 
methods in metal treating processes. Applicants 
should be of graduate level but consideration will be 
given to men with suitable background and 
experience. 

Apply in writing, stating age, qualifications and 
experience to the 


PERSONNEL MANAGER 


JOSEPH LUCAS LIMITED 


Great King Street, Birmingham, 19, quoting 
reference PM/GR/434. 


thermodynamical field in relation to 
metallurgical extraction processes would 
be a recommendation. There will be 
opportunity for research. Candidates 
must hold ea good honours degree in 
Metallurgy and have some experience in 
metallurgical work—teaching, industrial 
or research. 

Salary within the range £1,588-£1,801 
per annum. 

Additions above the minimum of the 
scale may be granted for approved time 
spent in teaching, industry, professional 
work or research. 

Application forms are available from 
the Principal and should be returned by 
Monday 25th April, 1960. 

C. E. GURR, M.Sc., Ph.D., 
Clerk to the Governing Body. 


MACHINERY PLANT & 
ACCESSORIES FOR SALE 


URE BERYLLIUM FOIL. 0.005 in. 

thick. Elgar Trading Ltd., 23, Salis- 
bury Grove, Mytchett, nr. Aldershot. 
Tel.: Farnborough-Hants 2634. 
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CLASSIFIED ADVERTISEMENTS 


SITUATIONS VACANT-—-continued 


SITUATIONS VACANT—continued 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Billingham Division 
require 
METALLURGISTS 
for work in the Division’s metallurgical 
laboratories. The work is varied covering 
a wide range of metallic materials and 
fabrication processes used in the construc- 
tion and maintenance of chemical plant. 

Candidates should be aged thirty or 
under and should be Licentiates of the 
Institution of Metallurgists or have a 
Higher National Certificate or equivalent 
in Metallurgy. 

The appointments are pensionable, there 
is a Profit-Sharing Scheme and assistance 
can be given towards house purchase 
and removal expenses for married men. 

Write, giving brief details of age, 
qualifications and experience, quoting 
reference 8/T2, to :— 


The Staff Manager, 
Imperial Chemical 
Industries Limited, 
Billingham Division, 
Billingham, 

Co. Durham. 


CHEMISTS AND METALLURGISTS 
required for 

RESEARCH AND DEVELOPMENT ON AIRCRAFT 
AND ENGINEERING MATERIALS 

The work includes :— 

Development on Plastics, Rubbers, 
Lubricants, Adhesives and other 
Organic Materials, Electro-Chemis- 
try, Corrosion and special Analytical 


M 


dry Steels and Techniques. 

. Development of Wrought Heat and 
Corrosion Resistant Metallic Materi- 
als and Ultra High Tensile Steels. 

. Static and Dynamic Mechanical 
Testing of Materials. 

. Liaison with Design and Production 
Departments and investigation of 
Production and Service failures. 

Applicants should be Graduates or | 

have equivalent qualification. Previous 


experience in the fields of work desirable 8 


SITUATIONS VACANT continued 


THE MANCHESTER COLLEGE 


OF SCIENCE AND TECHNOLOGY 


(Faculty of Technology in the 
University of Manchester) 
Appointment of 
LECTURER IN METALLURGY 
Applications are invited for the post of 


Lecturer in Metallurgy with the title and 
status of Lecturer in the University of 


anchester. Salary according to qualifi- 


Methods. cations in the scale £900 £50-£1,350 » 
b. Development on Medium High Ten- | £75-£1,650. Superannuation under the 
sile Alloy and Non-Corrodable Foun- | F.8.8.U. Family allowances. Candidates 


should have specialised knowledge in at 
least one of the following fields and must 
be prepared to undertake or supervise 
research for which there are excellent 
facilities : Metallurgical Analysis, Refrac- 
tories, Non-Ferrous Extraction, Physical 
Metallurgy. 


Conditions of appointment and appli- 


cation form may be obtained from the 
Registrar, 
Science and Technology, Manchester, |, to 
whom applications must be returned by 


The Manchester College of 


aturday, 2nd April, 1960. 


but not essential. Please send full details 
to the Personnel Officer, Fairey Aviation 
Limited, Hayes, Middx. 


IRONFOUNDING TECHNOLOGISTS 
THE BRITISH CAST IRON RESEARCH ASSOCI- 
ATION REQUIRES MEN WITH TECHNICAL 
EXPERIENCE IN THE IRONFOUNDING IN- 
DUSTRY AND THOROUGH TRAINING IN 
METALLURGY OR ENGINEERING FOR AP- 
POINTMENTS IN ITS DEVELOPMENT DEPART- 
MENT. 

The Department provides an advisory 
service to Association members which 
covers investigational and advisory work 
on foundry production methods, metal- 
lurgical and general foundry problems, 
and engineering problems involving use 
of castings. 

The posts offer excellent opportunity 
for extensive experience in all types of 
ironfoundries throughout the country. 
Remuneration will depend on age, experi- 
ence and qualifications, but will be 
substantial and equal to salaries likely to 
be paid by industry. 

The Association’s laboratories are in 
pleasant rural surroundings, near Birming- 
ham. Private daily coach service available 
from Birmingham or Redditch. A con- 
tributory pension scheme is in operation. 
Forms for application from the Manager, 
Development Department, British Cast 
Iron Research Association, Alvechurch, 
Birmingham. 

All applications treated in strictest confidence 


ASSOCIATED ELECTRICAL 
INDUSTRIES (MANCHESTER) LTD. 
ANALYTICAL CHEMISTS 
Associated Electrical Industries (Man- 
chester) Ltd. have vacancies in their 
Research Department in Trafford Park 
for Analytical Chemists with experience 
of inorganic and metallurgical work, or 
with general experience including paints, 
lubricants and fuels, for laboratory 
handling a wide range of materials. 
Please write for application form 
quoting reference 8.14 to :- 
Personnel Manager, Associated Electrical 


BICC 


METALLURGIST 


RESEARCH METALLURGIST required 
in the Shepherds Bush Research Labora- 
tories of British Insulated Callender’s 
Cables Limited for work on investigations 
dealing with the processing and develop- 
ment of electrical conductor and resistance 
materials. Some industrial experience is 
desirable, although this need not neces- 
sarily be in the fields mentioned. 

Five day week ; pension fund. 
Applications giving details of age, 
qualifications and experience should be 
made to Personnel Officer, BICC Limited, 
28 Wood Lane, London, W.12. 


Wak OFFICE requires METALLUR- 

GIST/CHEMIST in Durham for 
work concerned with quality control of 
production materials and metallurgical / 
chemical processes involved in manufac- 
ture of cartridge cases, shell and anti-tank 
shot. Quals.: Hons. degree in either 
Metallurgy or Chemistry or A.I.M. or 
equiv. Wide experience of cold and hot 
working of materials such as 70/30 brass, 
steel and aluminium alloys. Salary : 
£1,245-£1,680 per annum. Opportunities 
for establishment. Forms from Ministry 
of Labour, Technical and _ Scientific 
Register (K), 26, King Street, London, 
S.W.1, quoting reference F.142/0A. Clos- 
ing date, 14th April, 1960. 


PDELORO STELLITE LTD., manu- 

facturers of cutting steel and high 
temperature alloys, require the services of 
a fully competent analyst in its chemical 
laboratories. Particular consideration will 
be given to candidates possessing a wide 
experience of metallurgical analysis. Good 
working conditions and prospects in 
expanding organisation. 5-day week, 
superannuation and group assurance 
schemes in operation. Please apply to :— 
Personnel M Highlands Road, 


Industries (Manchester) Ltd., Trafford 
Park, Manchester, 17. 
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Shirley, Solihull, Warwickshire. | 


(ce) 


AIRCRAFT-MARINE PRODUCTS 


(G.B.) LTD. require a METALLURGIST 


who will :— 
(a) Advise on the correct use of steels for 


metal stamping dies, compression- 


joint forming tools, etc. 


(b) Monitor the quality of production 


samples of such steels and also of a 
limited range of non-ferrous alloys. 
Form part of a team carrying out tests 
and research on electric contact and 
electrical connections. Ability to 
assist the Head of the Department in 
supervising such tests would be an 
advantage. 

The post would be suitable for a young 


graduate with a few years practical 
experience of steels, and offers good salary 
and prospects in a rapidly expanding 
company. 


Superannuation scheme and other bene- 


fits. Apply giving full details to : 


Manager— Research and Development 
Aircraft-Marine Products (G.B.) Ltd., 
Amplo House, 

87-89 Saffron Hill, 

London, E.C.1 
or phone CHAncery 2902 


METALLOGRAPHIC 
MOUNTING MEDIUM 


-H.P. Mounting Plastic, a cold-curing 

acrylic resin, permits the rapid mount- 

ing of metallographic specimens without 
the aid of heat or pressure. 

It calls for the minimum of equipment 
and skilled attention and yet gives « 
close, tight mount, capable of a high 
— of edge preparatien. 

sed routinely by many leading manu- 
facturers. Full details on request to the 
makers: NORTH HILL PLASTICS, LTD. 
MANLEY COURT, LONDON, N.16. 


MACHINERY PLANT & 
ACCESSORIES WANTED 


2—Batch Type Electric Furnaces. 
20 k.w. or 30 k.w. 

1—Forced Air Circulating Tempering 
Furnace. 20 k.w. 

1—Rotary Type Electric Furnoce: 
20/c0/k.w. 

Full details and ~~ a to Box No. 

1R77. 
“ METALLURGIA ” 31, King St. West, 
Manchester 3. 
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A typical set-up showing a 
milling cutter undergoing the 
SPARCARD surface harden- 
ing treatment. 


- 


surface hardening process 


Specially developed as a result of spark machining research, 
the SPARCARD machine provides certain high speed steel 
tools such as milling cutters, with hard wear resistant surfaces, 
and prolongs life between regrinds. 

(We have installed equipment for treating cutters by the 
SPARCARD process to customers’ demand). 


Spark machining a deep form 
die on the SPARCATRON 
Mk III machine, above. 


SPARCATRON 


spark erosion machining 


For spark machining and reconditioning press tools and dies 
and wire drawing and extrusion dies in cemented carbides 
and hardened steels. There are extensive applications for 
“cutting,” reconditioning or altering flat and tangential 
form tools and similar components. 


Manufactured by Impregnated Diamond Products Lid. 


SOLE AGENTS GT. BRITAIN & N. IRELAND. 


BURTON GRIFFITHS & CO LTD ~- KITTS GREEN - BIRMINGHAM 33 


Telephone:- STECHFORD 307! 
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sle-handed! 


For 

Maximum fuel economy 
Widest flexibility of output 
Close atmosphere control 


Constant temperature gradient 
Ease of maintenance 


Fit 


ROTAVAC 


Proportioning Burners 


converted from producer gas to 
Two PR3 Pr 
tavac type ‘opor- 
to your furnaces 
heavy fuel oil; viscosity §.s00 
seconds Redwood No.1 at 10°F. 


+ By courtesy of Messrs. James 
write Booth Lid., Birmingham. 


NU-WAY HEATING PLANTS LTD. (Box B.14) DROITWICH, 
and at LONDON, MANCHESTER, NEWCASTLE, GLASGOW, BELFAST, DUBLIN, BRISTOL 
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